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Reliability!" "Consistency!" "Superiority! 




Not mere adjectives . . . but actual references 
made to SPEED tubes in thousands of letters 
sent to us from SPEED users all over the world. 
These features make SPEED the popular 
product it is . . . They prove that whatever their 
purpose, SPEED tubes function correctly! 



BUT SPEED isn't resting on its laurels! The 
efficiency of the NEW TYPE SPEED TUBES 
has astounded the radio world. Exclusive de- 
velopment of the TRIPLE-TWIN Types by 
SPEED engineers is axiomatic of the progressive 
organization behind a justly famous product. 



We are proud of our product and of the 
splendid reputation it has made for itself. We 
are determined that it shall continue to render 
the advantages of perfect performance. It's 
worth your while to get acquainted . . . There 
is no better product! 





Keep abreast of the times! Turn to page 128-A for our card requesting current 

bulletins sent free of charge. 



CABLE RADIO TUBEcow. 

230-240 NO. NINTH >T. BROOKLYN, N.V 
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OPPORTUNITIES 




are many 

for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't he 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio — the fastest -growing, biggest money -making 
game on earth. 

Jobs Leading to Salaries of $SO a Week and Up 

Prepare for jobs as Designer, Inspector and Tester — as Radio Salesman 
and in Service and Installation Work— as Operator or Manager of a Broad- 
casting Station — as Wireless Operator on a Ship or Airplane, or in Talk- 
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a 
real future in Radio ! 

Ten Weeks of Shop Training pi 

We don't teach by book study. We train you on a great outlay of Radio, Tele- ^9 
vision and Sound equipment— on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus, Talk- 
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. 
You don't need advanced education or previous experience. We give you — 
RIGHT HERE IN THE COYNE SHOPS-the actual practice and experience 
you'll need for yourstart in thisgreat field. And because wecut out all useless the- 
ory and only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 





And Television is already here! Soon there'll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS ! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz- 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 




Many Earn While Learning 

You get Free Employment Service for Life. And 

don't let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old ! Coyne Train- 
ing is tested— proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book ! 

H. C. Lewis, Pres. RADIO DIVISION Founded 18 09 

COYNE Electrical School 

500 S. Paulina St M Dept*C2-8H Chicago, 111. 



est Television equipment Talking Picture and 
Public Address Systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk- 
ing Picture and Sound Reproduction equipment. 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op- 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele- 
vision equipment. You work on real Talking Picture 
machines and Sound equipment You learn Wireless 
Operating on actual Code Practice apparatus. We don't 
waste time on useless theory. We give you the prac- 
tical training you'll need— in 10 short, pleasant weeks. 

Mail Coupon Today for All the Facts 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 5. Paulina St., Dept. C2-8H Chicago, 111. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer. 
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IN OUR NEXT FEW ISSUES: 

A UNIVERSAL SET ANALYZER to be truly "universal" 
must, in the light of present-day circuit arrangements, 
be extremely flexible in control. Read the description 
of the manner in which such an instrument may be con- 
structed at low cost. 

SUPER-SELECTIVE T.R.F. RADIO SETS are of particular 
interest when they are associated with circuits of high- 
gain type. The author furnishes complete construction 
details for a radio receiver of this nature. 

TUNING METERS AND CIRCUITS to many technicians 
are a bit of a mystery. In this interesting article the 
reader is enlightened on a subject of increasing 
importance. 

ELECTROLYTIC CONDENSERS have been perfected to 
an extent not realized by many Service Men and instru- 
ment designers; these advancements are discussed in 
an authoritative article. 
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I will train you 

at home 

to fill a ^ y 

BIO 

Radio Job J 





l*\avrf 




*too a week 

"My earnings in Radio 
Rre many times greater 
than 1 ever expected they 
would he when 1 enrolled. 
They seldom fall under 
Sioo a week. If your 
course cost four or live 
times more I would still 
consider it a good invest- 
ment/* 

E. E. WINBORNE 
W. 48th St, 
Norfolk, Va. 




Jumped from $3$ to 
•100 a week 

"ISofore I entered Radio 
I was making #15 a week, 
Last week I earned $110 
servicing and selling 
Radios. 1 owe my s 11 cross 
to X, K, 1, You started 
me off on tin' right foot." 

.T A, VAUUI1X 
Orand Kaillo and Appliance Co., 
3107 S. 1 ! rand I (on leva rd, 
St. Louis, Mo. 



If you nre earning a penny less than $50 a week, send 
for my book of information on the opportunities in Radio. 
It is free Hip the coupon NOW. Why he satisfied with 
$25, $:tt) or $40 a week for longer than the short time it 
iaK.es 10 get ready for Radio. 

Radio's growth opening hundreds of $50, $75, 
SlOO a week Jobs every year 

timuwm^Mm 1 » V °V rs K,ldl ° ,,as * rrmvn frt,|n n I^OOO.OOO to 
a Sl.tHH) k tHHl.tHH) industry. Over 300,(HKJ jobs have been 
ereuloil. I hind reds more are being opened everv year hv its 
e« itinued growth. Many men and young men with the right 
training— the kind of training 1 give you— are stepping into 
Radio at two and three times their former salaries. 

Yon have many fobs to choose from 

Rroudea stills stations use engineers, operators, station 
ma turgors and pay $1.-00 to $5,000 a year. Manufacturers 
continually need testers, inspeetors, foreim-ii. engineers, serv- 
ice then. buyers, for jobs paying up to 5f7,."»00 a year. Radio 
operators on ships enjoy life*, so<- Ihe world, with hoard and 
lodging free, and get good pay besides. Healers and jobbers 
employ service men. salesmen, buyers, managers, and pay 
$:tf) to $100 a week. Tin-re are many other opportunities 
too. My book tells you about them. 

So many opportunities many N. R. I* men make 
$200 to $1,000 in spare time while learning 

The day you enroll 1 send yon material which ytou should 
master ipnVkl'y for lining 2S jobs/common in most every neighbor- 
hood, for spare time money, Throughout your course I send you 
information on nerviring popular makes of sets; I give yon the 
plans and Moan that Jin- making $2on and *1,nnii fur N, K. I. stu- 
dents in their spare time while studying. My course is famous as 
the eourse that pay for itself. 



Special Free Offer 

Service Manual on Trouble Shooting 
in Radio Sets Sent Free 

Art mm ii ml rerelve In a<l- 
ilirlun to no hiy: frev lunik 
'■llleh Ilewanls hi Hacllo." 
Ihis Srnfrc Manual <«i 
UH. Ail'., ami Itattrry 
0|>c>ratt>«l <v\s. Only my 
students it xi hi hate thi* 
hook In tin* past. Ni>w 
rrsnlrrs ol Ihis nui^a/.ine 
who mill I the rmi|xHi will 
rwlu It free. O\erromln»j 
hum. nol.»e< of all klmts, 
tuiflniE »lKn«Ii, annul tim- 
ing, howls 11ml riM-lllatlnns, 
poor ilhtaiirc rert'nt Ion. 
tortnl or imifTk'l signal 
t>nor AudJe ami Kiitlhi Fre- 
i|tien«-> a , ii»ljrti a Hon and 
otlivr viral wnii'O informa- 
tion \< tontahinl In It. (let 
a free «»pv hy mailing the 
coupon hfhiw. ACT NOW. 




NEW Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge 

Willi the aid of this rt|ii lament you tan work out with 
j our mm hand* many of the thing* yon rrail In our text 
honks. Fiom it you icel the \ahiahle f^rlt-nce that tclM 

an rxo.rt fr a lirginnrr. In a short time you have 

learnr.i what It won hi take years to learn in the Held. It's 
training like thl* (hat nuts the extra dollars In your nay 
em elope. Smnr of ihe many el nil Us you hnlltl ami e\-|ierl~ 
ments yuu iMrfonn are: .Measuring the merit of a ttihe, 
IminiiiUs' an ohmim rer. luhe \oli merer, ami a (Irht din meter 
lor M-niee work. You aetually make ex|>erlments illustrating 
the jiti»H»rtunt prineJnles in the 27* he si known Beta. 



Talking Movies, Television, Aircraft Radio 
included 

Special training in Talking Movies, Television and home 
Television experiments. Radio's use in Aviation, Scrvb-itig f l^^-.^ ^J^v« «Vh1 A J 
and Morel m ndi sin;: Sets, Broadcasting, foiutnerchil and Ship 1 IlaVt? UCJIXIJAe^CI 
Stations are included. 1 am so sure that I run train you **ri#l frinlorl 4U A 
satisfactorily that I will agree in writing to refund every J* AfJMXZ** HLxZ 

pentiv of your tuition if you are not satisfied with m\ Saldritf^S tvf TYIAflV 
Lessons ami liistnntion Serviee upon completing. XT^^ , , 




Sf 00 extra In 6 months 

"In looking over my 
rceords 1 find 1 made $5oo 
from January to May in 
nty snare time, My best 
week brought me $107. |; 
1 have only one regret 
regarding; your course 
—I sliouhl have taken 
It long ago." 

H0YT MOORE 
K, R. 3, Box 919, 
Indianapolis, Ind., 



64-page book of information FREE 

Oet your cojiy tt»day. It tells you whore Hadio's 
poml jidis are, "what they pay. tolls you about my 
eonr*o, what others who have tuki'ti it aw doing uImI 
makinir. Klml out what KmiIUi offei>- you without the 
slightest obligation. ACT NOW ! 

J. E. SMITH, President 
National Radio Institute, Dept. % HXX 
Washington, D. C. 



Find out about" 
this tested way 



k^iJl i Largest 

■ 31 ■ . % _ I dm tra 
1 1 * ^te«r "Vvoted 




Our Own Home 

Tioneer and W o r 1 d *a 
Home-Study Ha- 
training organization 
entirely to train- 
Sj tug men and young men 
for good jobs in the Radio 
industry. Our growth has 
paralleled Radio's growth. 
We occupy three hundred 
times as much Itoor space 
now as we did when or- 
ganized in 11)11. 



a Job 

~1 with A 



fill out amd mai 
this comport 




Dept. 2 II XX 



.1. K. SMITH, l*reKldent 

Natitmil Kndlo Institute, 

H'n n Ii In g< tin, II. <'. 

l>iar Mr ^mitti I unnt tt» takr aihantage of yinir 
>|pr< 1 il ofTer. St'iiil uiv yiiiir |w»i in<ok* Tmol)lr 

MuM.tiin: in He.. \ f ami Hnttirj Sots" ami H IllHi 

K««aid- In Ita.li.i 1 I un.rrr-t m.l Oil 1 tinier iU>w 
tun «J»Ui..n» int 



UfetmEmpfowentfervicetotill^ 



Vttlt . . . 
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96 PAGES 

OF NEW DATA HAVE 
BEEN ADDED TO THE 

OFFICIAL REFRIGERATION 

SERVICE MANUAL 

To hring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of the 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely 
new material on electric refrigerators. This new section, which totals % pages, has contained 
therein dozens of new models of recent manufacture which have heen placed on the market 
during the past few months and in addition, information regarding improvements on older 
models. As usual every refrigerator has heen accurately described from the viewpoint 
of servicing — diagrams "to illustrate the essential parts, and simplified so that repairs can 
easily be made 

NO EXTRA COST FOR THIS MATERIAL 

The addition of these new pages will not increase the cost of the book to those who order 
their copy now. With the inclusion of more pages, the OFFICIAL REFRIGERATION 
SERVICE MANUAL will have over 1.2(H) diagrams and over 450 pages. Its flexible, loose- 
leaf hinder accommodates the extra pages verv easilv. When the material has been placed in 
the manual, vou will have a complete OFFICIAL REFRIGERATION 

SERVICE MANUAL. 

Radio Service Men — Turn Idle Summer Hours into Profit by 
Servicing Electric Refrigerators with the aid of this 
New and Complete Service Manual. 

THE idea of electricians, radio service men and other mechanically inclined men, servicing 
refrigeration units is self-evident and the thought has occurred to perhaps untold 
thousands ever since electric refrigeration started. Yet nothing was done, because the 
average man knows little or nothing about refrigeration. Compared with servicing a radio 
set or wiring a home for electricity, the servicing of a refrigerator is absurdly simple, 
once you get the hang of it. 

frigerators than radios. Why not increase 
your earnings with a full or spare time 
business by servicing refrigerators. 

I lere are some of the important chapters : 



NOW* • 

OVER 1,200 DIAGRAMS 
450 Pages 
Flexible Looseleaf Binder 
Complete Service Data 




The Official Rf.fkicf.ration Sf.kvick 
Manial has been edited by L. K. Wright, 
who is an expert and a leading refrigeration 
authority. He is a member of the American 
Society of Mechanical Engineers, American 
Society of Refrigeration Engineers. The 
National Association of Practical Engineers, 
etc. 

In this Refrigeration Manual every page 
is profusely illustrated : every refrigerator 
part is carefully explained; diagrams are 
furnished of every known machine; special 
care is given to the servicing end. The tools 
needed are illustrated and explained; there 
are trouble shooting charts, and otber ser- 
vice data. 

Remember there is big money in the re- 
frigeration servicing business. There are 
thousands of firms selling refrigerators 
every day and they need to be cared for 
often. Eventually there will he more re- 

THE FIRST COMPLETE 
REFRIGERATION SER- 
VICE MANUAL 
PUBLISHED. 

Clip and Mail Coupon 
TOD A Y! 



Introduction to the Refrigeration Servicing 
linsiness 

Hi.story of Ref rigeration 

1*ti tula mentals of Refrigeration 

Description of All Known Types of Refrigera- 
tion. 

Service Tools anil Shop Equipment 
Motors 

Tr mil ile Shooting 

Unit Parts, Valves ami Automatic Kipiipment 
Makes anil Specifications of Units 
Manufacturers of Cabinets 
Refrigerants and Automatic Kquipnient 
and Many other lni|»ortaut Chapters. 

Several thousands of copies of the Official 
Refkickkatiox Skrvk'K Man cat. have heen 
sold; and there still remains the greatest 
opportunity for thousands more to learn how 
to make more money in a short time through 
openings in this new field. 



GERNSBACK PUBLICATIONS. Inc. itC-833 
96-98 Park Place, New York. N. Y. 

I piM»|ii«« hi'ri'iiJfli m> rnnlttaiu** for l.l.rtft 
<i he« k. olaitljK «r .Money Order ami»le»ll for 
tthlHl yiHI art' to Si'lul liir. |iiMll*tl' |irt*i>aM. imi* 
> v of Iho OFFICIAL KKFIllOKItA TION SF.K- 
VICK .MA.YIWL. together with the extra 96 
pages of new mater rat at no otra cost. 



Nairn' . 
\<Mre*« 
City 
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OFflCIAL 
REFRIGERATION-; 



www. 



RADIO 



Manufacturers, Distributors, 
Jobbers and Dealers 



If in need of Service Men wire or write us and we will send you the name and 
address of Service Men in your city or vicinity. 

THIS SERVICE IS FREE TO THE RADIO TRADE. 

OFFICIAL RADIO SERVICE MEN'S ASSOCIATION, Inc. 

98 Park Place, New York, N. Y. 



Radio Service Men — Join the ORSMA 



EVER since the appearance of the com- 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the radio 
trade ; and, as the complexity of electrical 
and mechanical design in receivers increases, 
an ever-higher standard of qualifications in 
the Service Man becomes necessary. 

The necessity, also, of a strong association 
of the technically-qualified radio Service Men 
of the country is forcing itself upon all who 
are familiar with radio trade problems; and 
their repeated urging that such an 
association must be formed has led 
us to undertake the work of its 
organization. 



This is the fundamental purpose 
of the OFFICIAL RADIO SER- 
VICE MEN'S ASSOCIATION, 
which is not a money -making in- 
stitution, or organized for private 
profit : to unite, as a group with strong 
common interests, all well qualified Radio 
Service Men; to make it readily possible for 
them in keeping up with the demands of their 
profession: and. above all, to give them a 
recognized standing in that profession, and 
acknowledged as such by radio manufac- 
turers, distributors and dealers. 

To give Service Men such a standing, 
it is obviously necessary that they must 
prove themselves entitled to it ; any Service 




Man who can pass the examination necessary 
to demonstrate his qualifications will be 
elected as a member and a card will be issued 
to him under the seal of this Association, - 
which will attest his ability and prove his 
identity. 

The terms of the examination have been 
drawn up in co-operation with a group of 
the best-known radio manufacturers, as well 
as the foremost radio educational institu- 
tions. 

We shall not attempt to grade the mem- 
bers into different classes. A 
candidate will be adjudged as 
either passing or not passing. If 
the school examining the papers 
passes the prospective member as 
satisfactory, we shall issue to him 
an identification card with his 
photograph. 

If the candidate does not pass 
this examination the first time, he may apply 
for another examination three or six months 
later. 

There is absolutely no cost attached to 
any service rendered by the Association to 
its members, no dues, no contributions. 

If you wish to become a member, just 
fill out the coupon below and mail it to us. 
We will send you all the papers necessary 
to become a member. 



The following firms have cooperated with 
us in formulating the examination papers. 

The Crnsley Radio Corporation, Cincinnati, O. Mr D J. 

Ifulitr, Sen ire Mgr. 
Grigxhy-Orunow Company < Ma jest h), Chicago, 111. Mr. 

L. O. Wilkinson. Sen Ice Mgr. 



St romherg- Carlson Telephone Mfg. Co., Rochester 
Mr. K. S. Browning, Sen he Mgr. 



Colin It. Kennedy, Corp., 
MrXatuee, Prod. Mgr. 



South Rend, Ind. 



N. Y. 
Mr. It. F. 



RCA-VJetor Company. h» r ., Camden, N. J. Mr. II C. 
Gruhh, Vlfe-J'mddenl. 



Stewart -Warner Con mm Hon, Chicago, 
Gotten, Sen Ice, Mgr. 



111. Mr. T. N. 



The schools who have consented to act as 
an examination board are: 

International Corretpnndeneo SrhnnK Scranton Pcnna 

Mr. I>. K. Carpenter, l>ean. 
RC.\ Institute*. Inc.. n,. w York. X. Y. Mr. D. 

Wlielan. Resident. 



K:i*t Kay R.ulio Institute, Oakland. Calif. M 
Tonnehllt. Pirn tor 

Radio Training Asocial Ion of America. 

Mr. A. O Mohanpt, Cnsfdent. 
School of Knglneerlne of Milwaukee, Milwaukee, Wis. 

Mr. W. Werwatli. Pre-ddcnt. 



Q 

T. T. 
Chicago, III. 



Radio College of Canada. 
WiUon, President. 



Toronlo, Canada. Mr. J. C. 



Radio Olvidon. Coyne electrical School, Chlrago, 111. 
Mr. Iff. C. Lewis. Cedent. 

MAIL COUPON TODAY! 



OFFICIAL RADIO SERVICE MEN'S RC-8 

ASSOCIATION, Inc. 
98 Park Place. New York, N. Y. 

I wl«h lo heeoine a member of your Association, 

t'h-aie inali mo the examination paper* nnd appli- 
cation Hanks. 



Name 

Address 

Town State. 
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WHAT ARE YOU DOING IN RADIO 

IN THESE DAYS OF KEEN COMPETITION 
AND SCARCITY OF JOBS AND POSITIONS ? 



I 



T ia always the well-trained man who wins out over the horde of thousands of superficially trained and incom- 
petent men. You are readinic this magazine because are interested in radio. Sooner or later, the time 
will come when you will wish io cash in on your knowledge. \our chance may come over night, and then the 
big and vital question will be. "How well equipped am I to fill the job?" You are m radio because you like it 
You also reali; 
thoroughly as 

you to go to college to become proficient in radio. Start tod «y- to build a RKAI. radio library and become ac- 
quainted with all branches of this great and growing art. In this page are listed the world's best radio books. 
We have combed the market for the really important books in radio; so that, no matter what branch you are 
interested in. you can pick out the best books that are now printed. Start, today, to build a complete radio 
library. You do not have to get all the books at once, but make up your mind to get one book a month; so 
that, when your chance comes, you will be fully equipped lo win out over the others not so well equipped. 



lize that, at the present time, there are many branches of the radio art which you do not know as 
s you should. Knowledge, these days, can be gotten cheaper than ever before. It isn't necessary for 



herewith present the most 
complete collection of recent 
Important radio books. We have, 
after an exhaustive study, selected 
these volumes because they repre- 
sent the foremost radio hooks of 
their kiiuJ in tirint today. There 
I* such a mat varhty that we 
are sure it will satisfy auv taste 
as well as anv reUiiirement that 
the student of radio might havo. 

We publish no catalogue and 
ask you to be kind enough to or- 
der direct from this pasr. Prompt 
sh turnouts will he made to you 
direct from the publishers. We 
merely act as a clearing house for 
a number of radio Publishers and 
Ol'H PRICKS ARB AS UlW OR 
I.OWKR THAN WILL RE FOL'Nl) 
ANY Wit KRIS. Remit by money 
order or certified check. If yeu 
send cash, ho sum to register it. 



IMPORTANT. — This list is changed every month to include the latest books- Note also new low prices. 



THE RADIO HANDBOOK, by 

James A. M«yer and John F, Wo- 
strel. Flexible covers, size SVfcxR". 
8S6 paces. 650 Illustra- *C A A 

Hons. Price ^J.UU 

Comprehensive data on abort -ware 
apparatus, vacuum tubes, modem 
radio receivers and transmitters, 
photoelectric cells, television, sound 
motion pictures, tables, graphs, dia- 
grams, etc. No radio roau should 

miss it. 

RADIO FREQUENCY ELECTRI- 
CAL REQUIREMENTS, by Hugh 
A. Brown. Cloth covers, size 6x9'". 
386 Pages, 235 tl lustra- #4 A A 

tlona. Price **i.VU 

One of the few great books on this 
Important subject. Everything from 
th enn Ion tc- tube coefficient* to pleao- 
electrie measurements. 



PRACTICAL TELEVISION, by E. 

T. I.arner. Cloth Covers, size S^x 
H\". 223 pages. 127 11- #H H C 

lusi rations. Price ¥ J »' J 

Dils hook explains television In full. 
Including elementary principles, 
photo -electric rolls, and all import- 
ant types of television sets as well 
nn basic principles of optirs. Images, 
mirrors, lenses, etc. 

TELEVISION. Its Methods and 
Uses, by Edgar If. Felix. Cloth 
covers, size 5 •4x7^4". 272 
pases. 73 illustrations. d»0 PA 

Price *£.JU 

A practical complete cross* section nf 
television today. One of the very 
best books on this important art in 

print. 

MAGNETIC PHENOMENA. hv 
Snmucl Robinson Williams. Clnth 
rovers, size flxU". 230 pages. 150 
Illustrations, and numer- £0 AA 

ous tables. Price «p<J.UV 

All electric motors, coupllrur colls, 
magnetic and dynamic loud -speak- 
er*, transformers, choke colls, etc.. 
are dependent on magnetic phenom* 
ena. This fine book Is eomoleto on 
the subject. 



HOW TO BUILD AND OPERATE 
SHORT-WAVE RECEIVERS. bv 

the Editors of SHORT WAVE 
CRAFT. Stiff Paper covers, size 
7HX9**". 70 pages. 250 lllus- 4 A« 
tratlons. Price prepaid...... 

The greatest book on building ami 
operating short wave sets and con- 
rerters in print today. No belter 
book printed. 

CINEMATOGRAPHY, by James R- 
Oameron. Stiff covers, size 7%x5 . 
210 pages. 150 illustra- #0 Cft 

tions. Price *«J.«JU 

Everything on the suhject from "al- 
lent" ami "talkie" 16 mm. film to 
its manufacture and to the final 
projection Is In this marvelous 

volume. , . 

QUESTIONS AND ANSWERS— 
Sound Motion Pictures, by James 
TL Cameron. Cloth covers, size 7\ 

^•r l V 50 . ,, " , '•. $3.50 

The most important book on the 
technical suhject of "Talkies." 



AUDELS RADIOMAN'S GUIDE, fav 

Frank D. Graham. Ctoth covers 
(flexible), size 5x6%". 220 peges. 
300 Illustrations. £| QQ 

A practical, concise book Present- 
ing the theoretical and practical In- 
formation for the proper operation, 
maintenance and serrlce as applied 
lo modem radio practice. 



THE RADIO AMATEUR'S HAND- 
BOOK. (New Revised Edition), hy 
A. Frederick Poll Ins. Ctoth cover*, 
size r»a y ,x7 \". 3f»l pages. d»0 A A 
110 Illustrations. Price.. ^^•UU 
If ynu wish to become a radio 
amateur (radio ham) this hook tells 
ynu how. Everything in receiving 
and transmitter sets and how to 
build them. 



RADIO SET ANALYZERS AND 
HOW TO USE THEM, by I* Van der 

Mel. Stiff Paper covers, size 6x0". 
OS pages. ir> Illustrations. AHr 

Price prepaid *tUC 

The first book giving the fundamen- 
tals of radio servicing design in a 
manner which la clear even to the 
tyro. No service man can he with- 
out It. 

RADIO AND ELECTRONIC DIC- 
TIONARY, hy Harold P. Manle*. 
t'loth covers, size 6x9". 300 pages. 
r»50 illustrations. 

Price Prepaid 

A fully - indexed volume, which 
places at your finger- tips definitions 
of 3.HO0 radio words and phrases; 
of Inestimable value. 



$2.50 



FOUNDATIONS OF RADIO, by 

Rudolph I* Duncan. Cloth covers, 
size 5V4x8". 216 pages. 145 illustra- 
tions. Numerous tables. £0 IT A 

Price fL.OV 

This textbook gives you the funda- 
mentals of electricity as applied to 
radio. U equips you for further 
study in the field of radio. 



EXPERIMENTAL RADIO ENGI- 
NEERING, by John II. Morecroft. 
Cloth covers, size 6x9". 316 pages. 
250 illustrations. fO C A 

Price *O.OU 

A student's book; devoted to the 
principles of radio apparatus: In- 
tended to accompany a course In 
electricity. The best of ih» kind. 



TALKING PICTURES, by Bernard 

Rrown. Cloth covers, size 5%xSH". 
327 pages. 161 Illustra- d* O A A 

tlona. Price *J.UV 

The nontechnical man reading this 
hook feels that he has been trans 
ported to a wonderland: technicians 
refer to it time after time. 



RADIO THEORY AND OPERAT- 
ING, by M, T. Lmnnix. 5th revised 
KdUion. Ctoth-lMiund: size 5%"**" 
xl l £" thick: 1.000 pages; over »00 
lllus.; 450 review ques- #A CA 
Uons and answers. Price 
Written in textbook style, a tre- 
mendous amount of useful Informa- 
tion has been crammed Into tbts 
thln-paPer. com^et reference work. 
Radio transmission and reception 
have been covered, "from noup to 
nuts." A truly Great book. 



THE RADIO MANUAL, by George 
K. Hterliug and Rob't S. Krone. 
K.K. 2nd enlarged edition. Flex- 
ible fahrlkoid cover*. Slzc5%xS". 
SO.', pages. 3 IS Illustra- d»£ A A 

tlons. Price fv.UU 

A complete Radio r nurse for the 
operator, the technician, the ama- 
teur, the student and cxperimen'er. 
Everything imaginable In the whole 
radio art Is covered In this great 
book— the "radio bible" of the ama- 
teur. DON'T MISS THIS. 



RAD1D AND ITS FUTURE, by 

Martin Codel. Cloth covers, size fix 
r*. 340 pages. S plates. QQ 

Vivid chronicles of radio hroadea«t- 
lng. communication*. Industry, re;- 
illation^, etc. If you are in radio 
you MI* ST have this book. 



SHORT WAVES, by C. R. I^»tz 
and It. R. r.able. Stiff Covers. Size 
6x!>\ 381 Pages. 258 lllus- M (||) 
tratlons. Price, prepaid. . T«'» ww 
The biggest and moat complete book 
on short waves. Covers every Imag- 
inable phase. Including R.W. Super- 
heterodynes. The authors are fam. 
ous S.W. authorities. 



$12.50 



RADIO FREQUENCY MEASURE- 
MENTS. by K. It. Mnullin. Cloth 
ewers, size 6x9". 187 pages. 289 11 
lustrations. 
Price prepaid . . . 
Tliis largo volume answers all que* 
tions which arise In the rir»lgn and 
construction of II. F. cirruits of every 
possible type. Tlie greatest and 
most authoritative book of Its kind 
in print for radio students and en- 
gineers. 



RADIO MOVIES AND TELE- 
VISION, by C. Francis Jenkins. 
Cloth corers, size 9ttx6*\ H4 pages, 
profusely illustrated. QQ 

A complete volume by tho master 
of television, giving everything in 
television, including constructional 
details for building your own tele- 
rision sets. 



RADIO VISION, hy C. Francis 
.1 en kins, t'loth covert, size 0^x6". 
144 pages, profusely illustra- QA_ 

trated. Price prepaid 

An excellent l>ook. Tlie Jenkins tele- 
vision system, as well as many 
other modern television systems fully 
described. 



A POPULAR GUIDE TO RADIO. 

by It. Francis Dashlell. Cloth cof- 
ers. size 5*4x8%". 2K6 pages, pro 
fusely illustrated. 

Price prepaid 

The fundamental principles of ra- 
dio. From costal rectifiers to the 
latest electron tubs amplification, 
etc. 



$3.50 



How to order 

We cannot ship C.O.D. Our 
prices are net, as shewn. 
Some of the bsoks Include 
postage. Those that de net 
will be shipped by express 
collect if sufficient postage Is 
not Included by you. 



RIDING THE AIR WAVES, hy 

Eric Palmer. Jr. Cloth covers, size 
7^x5%". 328 pages, 

Price 

No radio amateur or "bam" can 
afford to he withnut this book, 
written by tho author of "Around 
the World with 5 Waits.** 



$2.00 



SOUND PICTURES AND 
TROUBLE SHOOTERS MANUAL. 

hy Cameron and Rider. Cloth cover, 
size Rtr»V. H2o paces. CA 
profusely illustrated. Price V ■ 
The standby of every operator. It Is 
the most thorough book on the sub- 
ject. 



TELEVISION TODAY AND TO- 
MORROW, by S. A. Moseley and 
II. J. It. Chappie. Cloth cover*, size 
8t5i£". 130 pages, profuse** O rf| 
ly Illustrated. Price prepaid T"- JV 
A most up • to- da to work on televls 
Ion describing in detail the appar- 
atus used by Ralrd. 



S. GERNSBACK'S RADIO ENCY- 
CLOPEDIA (Second Edition). Red 
Morocco Flexible Hinder. 352 pages. 
2201 radio definitions. 1253 lllu* 
tratlons. 34 tables. tfo or 

Price fO.LD 

The most comprehensive encyclopedia 
of Its kind In print. Remarkably up- 
to-date in every way. with marvel- 
ous illustrations. 



ORDER DIRECT 
FROM 
THIS PAGE 



DRAKE'S CYCLOPEDIA OF ' PRACTICAL RADIO— I NCLUDlNG 



RADIO AND ELECTRONICS, hy 

II. P. Manly. Cloth covers, size 
flxH". 1050 paxes. 1080 illustrations. 

nZ 1 T:.™ n :: m :. $6.00 

Tie larcest work of it* kind ever 

put between two covers. New and 

up-to-date; a standby for every 
radio man. 



RADIO TROUBLE SHOOTING, by 

Ennor R Ha an. B.K. Flexible cov- 
ers, size 6x9**. 323 paces. +n A A 
257 illustrations. Price. .. ^«J.UU 
An Intensely practical handbook for 
all radio service men and operators. 
Up-to-date in every respect. 



FUNDAMENTALS OF RADIO, by 

R. R. Ramsey. Professor of Physics. 
Indiana I'nlferslty. Cloth covers. 
Size 9%x6", 372 Pages. 11- *0 t A 
lustra ted. Price, prepaid. 
The backbone of the radio art. This 
book gives you tho foundation on 
radio from A to Z. 



OFFICIAL RADIO SERVICE MAN. 
UAL. Volume 1. by lluao (Jems- 
back and Clyde Fitch. Flexible 
loose-leaf hinder. «b*.e 9kIH w . over 
2.000 illustrations. 650 P&ges. 
COMPLETE WITH SIX SUPPLE- 
MENTS. 

Price prepaid 

The Service Man's Bible. Greatest 
book ever published on the subject. 
Contains all old circuits of every 
Imaginable commercial radio set up 
to 1931. 



$4.50 



OFFICIAL RADIO SERVICE MAN- 
UAL. Volums II. by Hugo (jerna- 
back. C. £. Denton and C. H. W. 
Xasotu with 1932 Free Supplements. 
1000 pagea. 2000 illustrations 
Flexible Loose-leaf Bind ' 
er.slze 9x12". Price, pre pa Id 
The talk of the radio Industry. 
Ttits marvelous volume contains 
everything In radio, cirruits. and 
radhi derelopments. for 1932. Not 
a line of duplication between 1931 
and 1 932 volumes. (Vol. 1 and Vol. 2.) 



,$4.00 



ELEMENTS OF RADIO COMMUN 
1CAT10N. by Pn ifessor John If. 
Morecroft. Cloth covers, slr.e 9x0 
270 paces. 170 Illustra 

tlons. Price 

An authoritative rolume emhraclng 
every tmaclnable phase in radio 
communication. 



$3.00 



RADIO SERVICE MAN'S HANDY- 
BOOK WITH ADDENDA DATA 

SHEETS, Flexible cover*, size 9t 
12". 200 pages. 400 Ulus-4»1 A A 
trallons. Price prepaid.. ^I»*l5f 
The Service Man's standby. Con- 
tains the latest practical informa- 
tion on radio servicing. 



RADIO TELEGRAPHY AND 
TELEPHONY, by R. U Duncan 
and C. B. Drew. (New Edttlnn.> 
Cloth covers, size 9V4X0". 950 
pages. 468 illustrations. £7 rn, 

Price ^1 -*>U 

Everything from Ohms Law to vac- 
uum tubes and detectors, to oscil- 
lographs and radio compasses thor- 
oughly treated In this creat book. 



PRACTICAL RADIO CONSTRUC- 
TION AND REPAIRING, by J. A. 

Mover. S.H.. A.M. and J. F. We 
strel. Cloth covers, size 8x5". 351 
paces. 163 Illustrations. f£Q 

A handbook that every radio set 
tester and general student must 
have. The diagrams alone are worth 
the price of the book. 



THE TESTING OF RADIO RE- 
CEIVING SETS, by James A, 
Moyer. S.H.. A.M. and John F. 
Wtistrel. Clnth covers, size K*5". 
37S pages. 223 illusira- CA 

tluns. Price 

Tlie title gives the story. Every- 
thing from crystal nets to tlie latest 
multi-tube receiver, and how they 
work. 



RADIO RECEIVING TUBES, by 

Moyer and Wostrel. Cloth cuvera, 

size 74x5%'*. 29S paces. tf»0 r* A 

181 Illustrations. Price. . . 

One of the finest books nn vacuum 

tubes. Everything worthwhile nn the 

subject treated In a masterful 

manner. 



HOW TO PASS U. S. GOVERN- 
MENT RADIO LICENSE EXAM- 
1 NATIONS, by R. L. Duncan and 
C. K Drew. Flexible cover*, slzo 
94x7**. 170 pages, 92 iltus-tfJO A A 
trat ions, appendix. Price . . V ^ • " U 
The mnst Important book on the 
■object ever published. Olv«s every 
rnnceivahln angle which will belp 
ynu to Pass a radio license exam- 
ination successfully. 



PRINCIPLES OF RADIO, by Keith 
llenney. M.A. Cloth covers, size 
flx.-.H". 478 Pages. 306 n PA 

Illustrations. Price sfsJesfU 

A marrelnualy written textbook with 
the latest radio principles. Includ- 
ing screen grid and pentode, am- 
plifiers, etc. 



PHOTOELECTRIC PHENOMENA. 

by Arthur Llewelyn Hughes and 
I*e Alvln Duhrhlge. Cloth covers, 
•dze 6"x9V 4 ». 531 pages. *C A A 

202 lllus. Price *«J.UU 

A critics! survey of the whole field 
of phntiielectrle phenomena, intended 
a« a tvferen.ee hook for research 
workers, students and teachers. Tlie 
most complete work In print 



RADIO TRAFFIC MANUAL AN 0 
OPERATING REGULATIONS, by 

R. J,. Duncan and C. E. Drew. 
Flexible covers, size 9x #»0 A A 

6". 186 Pages. Price f' ,,wu 

A live wire book for all radio ama- 
teurs. Including how to learn code, 
abbreviations. International Radio* 
rraph Convention. Radio Act of 
1927. etc. 



PRINCIPLES OF RADIO COM- 
MUNICATION, hy J. II. Morecroft. 
Prof, of Electrical Engineering. Co- 
lombia I'niveralty. Cloth covers, 
size 9Hxfi".9S8 pages.pro- 4»7 CA 
fusely illustrated. Price. . sj I .«J V 
THE radio classic, by the dean of 
radio. Covers entire radio att as 
does no other book. 



EXPERIMENTAL RADIO, by R. 

R. Ramsey. Prof, of Physics. Indi- 
ana Tniversity. Cloth covers, sizo 
74xr.»4". 256 Pages. 16S *n HC 
Illustrations. Price, postpaid ^*»» 1 *» 
A marvelous book for the experi- 
menter. Experiments calore in easy 
comprehensible languace. 



FUNDAMENTAL PRINCIPLES OF 
RADIO, by LouU Marl in. U.S. Stiff 
I*ai>er co\ers. size 6x9". 68 pa'^es. 
8r» illustrations. Price. Aflr» 

prepaid * uc 

Just what the title says, but It 
gives you tlie HOW ami WHY of 
radio io Plain English. THE book 
for beginners. 



MODERN VACUUM TUBES and 
Hew They Work, by "Hob" Hertz- 
berg. StlfT Paper covers, size 6x!i". 
6K pages. i:»0 illustration*, in 

Prtce. prepaid **VC 

Just published, this Important book 
covers the art as does no other book. 
Describes all the latest tubes, in- 
cluding the "Triple Twin". 
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a new Free service 

Booklets that will be mailed to you free if you send in coupon below 



55. PHILCO PARTS CATALOG 

The manufacturers of the nationally- 
known line of Philco radio receivers have 
recently taken one of the most progres- 
sive steps in the tangled history of radio 
servicing, and in the interests of all Serv* 
ice Men we wish to give the matter prom- 
inent attention in this department. We 
quote directly from a letter written to 
It a i)i o-C haft hy Robert F. Herr, service 
engineer for the Philco Radio & Tele- 
vision Corporation: 

"Attached to this letter you will find 
a copy of the new Philco Parts Replace- 
ment Catalog. 

"During the past few years more and 
more of the radio service work has been 
passing from the radio dealers to indi- 
vidual radio Service Men and radio serv- 
ice companies employing a number of 
men. We also realize that most of the 
radio set manufacturers have limited the 
sale of their parts to their authorized 
dealers and also most of the radio manu- 
facturers have priced all their parts en- 
tirely too high. Philco is starting an 
aggressive sales campaign on replacement 
parts for Philco radios and also on the 
sale of those parts which can he used for 
other radio work. This Parts Catalog 
supplies the necessary information on 
part numbers and dealer net prices. All 
of the prices in this catalog have been 
greatly reduced so that today a genuine 
Philco replacement part costs less in most 
cases than a substitute part. 

"This parts catalog is being distributed 
to radio Service Men in every country of 
the world. The sale of these parts is not 
limited to authorized Philco dealers; any 
Service Man capable of repairing a radio 
ean secure a copy of this catalog. We be- 
lieve that this catalog will be of great 
help to radio Service Men because it con- 
tains the only official, complete list of the 
more common replacement parts in every 
Philco radio from the very beginning up 
to and including the models shown at the 
R.M.A. show in Chicago in June/' 

Considering the large number of Philco 
receivers that have been sold during the 
past several years, this liberal attitude is 
sure to have beneficial results for every- 
one concerned. We congratulate the 
Philco company on its wisdom and hold 
it up as an example to certain other radio 
receiver manufacturers who keep the 
values of resistors and condensers a deep, 
dark secret — and wonder why they are 
so unpopular among people in the trade. 

Readers of Radio-Ckaft may secure 
copies of the Philco Parts Catalog by 
using the usual Readers' Bureau coupon 
on this page. 



I^adio(raft 

READERS' 
BUREAU 



On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu- 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of "Radio- 
Craft." The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in- 
formation which the books contain. 

This Service is absolutely free to 
all Readers of "Radio-Craft." 

Fill in and mail the coupon be- 
low; make sure that your name and 
address are included and are plain- 
ly written. Order by number only. 



56. THE GENERAL RADIO 
EXPERIMENTER 

"The General Radio Experimenter" is 
a monthly house organ of the General 
Radio Company. Ft is devoted to elec- 
trical communications technique and its 
applications in allied fields, and contains 
a great deal of accurate, well-written, 
technical information. The May issue, of 
sixteen pages, has articles on a vacuum- 
tube bridge, an output-power meter; a 
beat-frequency oscillator, a standard sig- 
nal generator, and a sweep circuit for 
the cathode-ray oscillograph. The last- 
named article is particularly good, and 
explains the need for and operation of 
"saw tooth" oscillators, which are re- 



RADIO-CRAFT 5f>*f>1> 
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96-98 Park Place, New York, N. Y. 

Please sctul me free of charge the fol- 
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garded as complicated and mysterious by 
many radio men. The "Experimenter" 
is mailed free of charge to interested 
persons. General Radio Company. 

57. EXPERIMENTS WITH THE 
PHOTRONIC RELAY 

The experimenter who has gotten the 
idea that photoelectric cells require a 
lot of amplifiers and associated apparatus 
for successful operation will be surprised 
at the number and variety of practical 
stunts that can be performed with the 
Photronic cell without amplifiers of any 
kind. This cell has sufficient output to 
actuate a small relay directly, this relay 
in turn operating a slightly heavier one 
for control purposes. The following in- 
teresting devices are described in the 
booklet of the above name: a sunrise 
alarm to waken a sleeper; a sunset switch 
to turn on light; a light-beam burglar 
alarm; a smoke detector; an automatic 
alarm to announce visitors; and an auto- 
matic parking light. The ingenious con- 
structor can readily think up numerous 
other applications for this versatile de- 
vice. Weston Electrical Instrument Corp. 

58. CONCOURSE ELECTROLYTIC 
CONDENSERS 

This new catalog of electrolytic con- 
densers will be of interest to all users of 
condensers, and particularly to Service 
Men because it describes a number of 
very convenient replacement units that 
will solve difficult service problems in 
some types of sets. The mounting of 
the replacement blocks has been simpli- 
fied considerably by the adoption of a 
single-hole, metal strap bracket, which 
eliminates the large holes formerly re- 
quired for many condensers of the in- 
verted type. Concourse Electric Company. 

59. PRACTICAL RADIO 
ENGINEERING 

This handsomely prepared 24-page bro- 
chure describes in great detail the home- 
study courses in radio engineering offered 
by the school mentioned below. These 
are intended for the more advanced type 
of student who is interested in actual 
radio engineering, as they include mathe- 
matics running up to vector analysis, use 
of the slide rule, and even the operation 
of 50-kilowatt broadcasting stations. The 
instruction is intended to bridge the gap 
between college study which emphasizes 
the theoretical side and the "practical'* 
courses which end with service work. The 
serious radio man who is looking ahead 
will find this booklet worth reading. 
Capitol Kadio Engineering Institute. 
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Clip and mail to us the coupon below. We will send you 
either one or both books through the Express Company 
for your inspection. You have the privilege of keeping 
or returning them. 



if you irant to have a complete set of all Radio 
Diagrams, both manuals should he in your file. 

Both volumes of the OFFICIAL RADIO SERVICE MANUAL will give you 
the most complete set of circuit diagrams ever published for the Radio In- 
dustry. Every Radio Service Man and Dealer should have them available 
for immediate use in his business. Professional set-builders and amateurs will 

find them instructive and helpful. 



Official 

■ ^ s ^^ c ^■■ 



I 



^^^^^^,031 Edition 




Briefly outlined below are the "high spots" 
that are to be found in the 1931 Manual — 
the first complete radio service manual 
ever to be published. Over twenty-seven 
thousand copies of this edition were sold 
to members of the radio industry. This 
assures you of its importance to those en- 
gaged in radio and how valuable it is to 
them. 

Partial Contents 

Wiring diagrams of radio sets manufac- 
tured since 1927, and many earlier ones of 
which there is any record elsewhere. 
650 pages of radio-servicing material. 
Complete course of instruction for Radio 
Service Men, dealers, manufacturers, job- 
bers, set builders and amateurs. 
(Here are but a few of the subjects covered 
in the special course of instruction). 

Amplifiers Power-Supply Systems 

Antennae Radio Phonograph 
Automotive Uadio Equipment 

Condensers Resistors 

Detectors Short-Wave Sets 

Eliminators Speakers 

Meters Tubes 

$4.50 Complete with Supplements 

650 PAGES 

(Complete with Supplements) 

Over 1,500 Diagrams, Charts 
and Illustrations 



CLIP COUPON AND MAIL TODAY! 
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dericle u> keen iliem. V ulll nay Hie full ro*t. i>hu Che few rents for 
earning rhnrxea. Thl* otter K k<mhI only in (he I'.S.A. 
t ] Volume 1. UKU M annul, tilth Supplement. $ 1-511. 
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Flexible, 
Looseleaf 
Binder, 
9 x 12 inches* 



Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that 
j a Serv ice Man ur dealer wmt Id lie lost without it when 

called to service a set. Information altoiit new models 
I which have lieen nn the market only a few weeks are 

contained in this Ixxik. The 19.* 2 Manual makes the 

service kit complete. 

The 19J2 Manual contain* a I'ull R;idio Service Tut id e 
ami a Complete Directory of all 19.U-19.t2 Kadi > 
Diagram*, nlso models of older design. Kveryone in 
the Kadio husiness should have a copy. Send for yout> 
today I 

Partial Contents of Volume II 

A step-hy-^tep analysis in servicing a receiver "which 
emlnxlies in it* design e\er> possible conciliation of 
modern radio practice; it is fully illustrated and thor- 
oughly explained. It is the greatest contribution to 
the ratlin service field. 

Chart showing the operation of all types of vacuum 
tidies, whether new. iild or obsolete. An exclusive ryMitm'' 
of the uses of the 1'eutode ami Variable-Mil Tubes 
and their characteristic*. 

Complete discussion of the superheterodyne ami its 
inherent peculiarities. Also a social chapter on tools 
used nn superheterody ne circuit*. Schematic diagrams 
and circuits complete with Color codings. 
1 mi Mutant chapters on commercial aircraft radio equip* 
ment ; new data on commercial short-wave receivers 
and converters. 

Servicing and installation of public address systems 

and talking machine equipment. 

Standardized color-CMling* for resistors. 

Operation of old and new te'sting equipment; tube 

\oltmeters, output meter*, oscillator* and aligning 

tools.. 

A full section on Midget radios — their design, circuits, 
ami t\ pe.s. How to service them mo*t economically. 
Hundreds of schematic diagrams of older radio receiv- 
ers which have never been published. 
I 'lank pages for recording mites, diagram* and sketches.; 
these pages are transferable to any part of the book. 
CoU|MMi page for free ipiestions and answers. 

$5.00 Complete with Supplements 

OVKR 1,000 PACKS 

(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 

Flexible, Looseleaf Binder, 
9 x 12 inches. 



NOT ONE OF THE DIAGRAMS PLH3USHED IN VOLUME 
NUMBER i OF THE OFFICIAL RADIO 5ERVFCE MANUAL 
IS REPEATED IN VOLUME NUMBER II. 
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"TRICK" AMPLIFIER APPLICATIONS 

An Editorial by HUGO GERNSBACK 



LAST year, in one of my editorials, I suggested that 
Service Men and others connected with the radio 
industry can not only earn money but even a* good 
living by installing A.F. amplifiers. I suggested that 
there is a great and ever increasing demand for this type 
of radio installation at the present time. 

Besides public address and similar amplifying systems, 
there are many uses for amplifiers that have hardly been 
considered. Every day we receive letters suggesting new 
and useful purposes where amplifiers may be employed; 
and, strangely enough, we hear from laymen who have 
found uses for amplifiers that the radio man himself has 
overlooked. This clearly demonstrates that radio Service 
Men and others in the industry are not alive to the money- 
making opportunities that are now knocking at their 
doors. 

A case in point: The recent deplorable Lindbergh ease 
brought the fact home to many parents that additional 
safeguards are required for their children. Mrs. CfOdfrey 
Ludlow, wife of the well-known violinist, became so en- 
grossed in thought on this subject that she turned inventor 
herself. She bought a microphone and placed it in the 
corner of the baby's crih and attached it to a commercial 
audio amplifier. This amplifier was then connected to a 
loudspeaker placed in her own bedroom which was some 
distance from the children's bedroom. This simple device 
worked so well that the child's breathing could be heard 
loud and clear through the loudspeaker in the parent's 
room, and the slightest noise in the children's room, such 
as footsteps, the opening of a window or creaking shoes 
would create a sufficient commotion in the loudspeaker to 
bring the parents instantly into the nursery. 

Here, then, is a ridiculously simple device that could be 
sold to many families with young children. The cost is 
low, and the amount of current used is negligible. Why 
cannot Service Men and other radio people sell such a 
simple device at a good profit? 

There are, of course, many other trick amplifier applica- 
tions, and thousands of new and hitherto unthonght of 
uses will be commonplace in a few years. Of the long list, 
I will only mention a few: 

Every large organization, whether factory or office, has 
uses for amplifiers. The busy executive and general man- 
ager cannot be everywhere. He can, however, have micro- 
phones scattered all over the plant, and by pressing a 
button, get in touch with any part of the plant through 
the medium of his loudspeaker, and he will be enabled 
to listen-in to the various activities of his employees. The 
mere fact that the employees would know that their ac- 
tivities may be noted would often have a salutary effect, and 
would certainly help to raise the efficiency of the plant. It 
would do away with much useless talking and time wasting 
by employees, which in these days of efficiency is not 
tolerated by real executives. 

Motion picture houses can bid for the patronage of the 
near-deaf or hard of hearing by installing a very simple 
device which, in some cases, does not even require a 
separate amplifier. If one or two rows in the auditorium 
are wired, and pin jacks are attached to the back of the 
chairs, it would be possible to plug in a pair of headphones 



which can be given, or loaned for a deposit to the hard 
of hearing; the other end of the connection going to the 
amplifier. Thus, the hard of hearing who never get much 
satisfaction from the talkies would be able, by means of 
headphones, to enjoy the programs as well as their more 
fortunate brethren. 

In most dining rooms of the better apartments and 
private houses, there is usually a foot push-botton used 
to summon the maid or cook, whichever the case may be. 
Very often an order is to be given, and this results in much 
useless running about and delay. A microphone can be 
effectively concealed in the chandelier in such a way as 
to enhance the decorative effect. An artistic cord is sus- 
pended from the microphone; by pulling the cord, the 
microphone is put in the circuit. You talk in your natural 
voice, giving your order to the kitchen, where an amplifier 
and loudspeaker are installed. Instead of ringing a bell, 
therefore, the order is given orally, directly to the kitchen. 
This is a little innovation that will appeal particularly to 
many householders. 

In the nursery, it is often necessary to admonish the 
children and keep them from talking when they do not 
wish to go to sleep, or to give other orders to them. At the 
present time, it means that the father, mother or nurse 
must go to the nursery in person, and close the door, etc.; 
thus creating further disturbance which is not always 
wanted. A microphone amplifier and loudspeaker is a 
simple solution of the problem and the scheme has actually 
been found to work exceedingly well in practice, because 
if the children hear their parent's voice, they pay attention, 
and the mystery of the unseen voice generally has an 
arresting effect upon most children. 

In most apartment and private houses, there is a push- 
button in the master's bedroom to the servant's room or 
quarters. It is usually used to summon the maid or other 
servant. A microphone at the head of the bed, with a pull 
cord to make contact and a loudspeaker in the servant's 
quarters is a much better idea, and saves useless running 
around. The order can thus be given directly to the 
servant's room or servant's quarters. Of course, the micro- 
phone is only placed in use when the cord is pulled, making 
contact. 

In busy restaurants, waiters and waitresses, nowadays, 
are apt to shout their orders to the kitchen if it is not 
too far away; and where the kitchen is downstair?, there 
is usually a good deal of useless running about. A micro- 
phone at a strategical position solves this problem to a 
nicety. The waiter or waitress approaches the microphone 
and by means of his or her foot closes a circuit, and the 
order is received instantly on the loudspeaker in the 
kitchen, much louder and clearer than it could be heard 
through intervening doors or other obstructions. 

These are only a few of the more obvious applications of 
audio amplifiers. It should be a relatively simple matter 
for a Service Man or a radiotrician to make up a portable 
amplifier and give a spot demonstration. Talking about it, 
as a rule, means little to the prospect, but if the device 
can be demonstrated to him and the advantages shown, a 
sale can be made in most instances, and usually at a 
good profit. 
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AN A.C.-D.C. 
PORTABLE 
RECEIVER 



Fig. A 



Construction details of a port- 
able receiver using the latest 
tubes and operating from either 
I 10 or 220-volts A.C. or D.C. 
without anv circuit changes. 

By J. BURGESS DAVIS 



THE portable receiver illustrated in 
Figs. A, B and C will be a boon to 
many radio enthusiasts who have 
felt the need of a compact, light- 
weight receiver, capable of operating 
from A.C. or D.C. service, with dynamic 
speaker quality. A ten-foot antenna pro- 
vides ample pickup for good speaker vol- 
ume on locals, and many distant stations 
have been logged with an antenna of this 
length. No exterior ground connection is 
required, as the receiver circuit is di- 
rectly coupled with the lighting circuit, 
which in most cases is grounded at the 
meter and/or the pole transformer. The 
sensitivity of the receiver is largely due 
to the use of two pentodes in the R.F. 
amplifier. A screen-grid power detector, 
feeding into two A.F. pentodes with grids 
and plates connected in parallel, provides 
the audio amplification. The remaining 
two of the seven tubes employed are so 
connected as to constitute a half-wave rec- 



tifier. The tubes are all of the six- volt 
heater, automobile-type. Because of their 
rugged construction and the fact that the 
heaters are not critical to voltage varia- 
tions over a comparatively wide range, 
these tubes are admirably suited for use 
in a receiver of this type. 

The Circuit 

The circuit, like most good things when 
properly developed, is extremely simple, 
as reference to the schematic drawing of 
Fig. 1 will prove. Due to the universal 
feature, the circuit is treated as though 
the receiver were to be operated from di- 
rect current only and the line polarity 
indicated accordingly. When the receiver 
is operated from an A.C. line, the indi- 
cated polarity holds true, since only that 
half of the wave which corresponds in 
direction to the polarity indications is 
used. All the heaters as well as the 
flashlight lamp (which is used as a pilot 



light) and the filament resistor R9, are 
connected in series across the 110-volt 
line. Resistor R8 is shunted across the 
pilot la mii to protect it from overload 
but is not of sufficient current rating to 
make it safe to operate the receiver with- 
out the pilot lamp. 

In order to reduce the numher of con- 
trols and to economize in space, the line- 
switch and volume-control are mounted 
on the same shaft. The side of the line 
connecting with the heater of the first 
R.F. tube is grounded to the chassis. 
This is effective in maintaining the same 
relative potential difference between cath- 
ode and heater at all times, as well as 
keeping this potential difference lowest 
at the input of the amplifier so that the 
possibility of amplifying hum is lessened. 

The primary of the antenna-coil LI, is 
grounded through condenser 08 in order 
to prevent burning out the coil should 
the antenna accidently become grounded. 




(+) 
v no v.. ac. 

OA DC LINE 1 



Fig. 1 

Schematic circuit of the receiver designed by Mr. Davis. Note that the line plug may be inserted into either A.C. or D.C. 
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All grid biases are obtained in the usual 
manner through resistors R2, R3, and 
R7. Volume is controlled by means of 
a 10,000-ohm variable resistor Rl in series 
with the biasing resistor R2. The latter 
provides a minimum required bias of 
three volts on the grids of the R.F. tubes. 
By increasing the value of resistance in 
this circuit we increase the voltage drop 
across it and consequently the bias on 
the grids with a resultant decrease in 
volume. 

Bypass condensers CIO, C12 and C4 are 
of the .1-mf. tubular type, while C14 is 
a 10-mf. dry electrolytic, low voltage 
condenser. 

Due to the universal feature of this re- 
ceiver it is impossible to use an electro- 
dynamic speaker without adding to the 
cost, weight and bulk of a separate rec- 
tifying unit. If the plate-current drain 
were sufficient to excite the field, the 
speaker field coil could be used to replace 
the filter choke but since this is not the 
case a permanent magnet type was 
chosen. The center tap of the primary of 
the output transformer is taped up and 
only the two outside leads used. In or- 
der to provide sufficient power to operate 
the speaker, two of the '38-type pentodes 
were connected with their grids and 
plates in parallel. 

Condenser C7 is used as a permanent 
tone adjustment By the use of other 
values of capacity, any tone adjustment 
may be obtained. Increasing the capacity 
of C7 will reduce the high-frequency 
range and give the receiver a lower tone, 
and vice versa. 

The Filter System 

We now come to the rectifying and fil- 
tering system. This system has been 
made practicable by the advent of the 
six-volt, heater-type tube. A '37-type 
tube, when used as a rectifier, is capable 
of delivering about 14-ma. of rectified cur- 
rent. Two of these tubes with their ele- 
ments connected in parallel constitute a 
rectifier of sufficient capacity to operate 
the receiver. The plate element is con- 
nected to the most positive point in the 
circuit (which is the side of the line op- 
posite that grounded to the chassis). The 
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Fig. 2, above 
Complete detail* of the panel. If the appa- 
ratus specified by the author are used, no trouble 
should be experienced in laying out the panel. 

Fig. 3, right 
The mechanical layout of the chassis is shown 
here. 



cathode element is connected to the point 
of lowest potential or ground through 
the amplifier and detector tubes, and the 
current flowing through the circuit thus 
formed, produces the voltage drop across 
it. 

The potential difference between any 
two points is proportional to the resist- 
ance of that portion of the circuit. By 
multiplying the total plate current by the 
resistance of the five amplifier and de- 
tector tubes in parallel we can arrive at 
the difference in potential between the 
cathode and plates according to Ohm's 
Law. 

The choke in the rectifier circuit helps 
to smooth out the A.C. ripple while the 
two filter condensers also add their bit 
to this operation and aid in maintaining 
a higher plate voltage. Owing to the 
small amount of current flowing through 
the filter, the secondary of an audio trans- 
former having a D.C. resistance of not 
more than 1,200 ohms can be used as a 
filter choke. The primary leads should 
be cut off or taped up. Condenser C15 
is an 8-mf. electrolytic, and C16 is a 50- 
mf. dry-type electrolytic, rated to oper- 
ate at a maximum of 100-volts D.C. and 
serves to reduce A.C. hum to a minimum. 

Constructing the Receiver 

The cabinet is constructed of one- 
quarter inch, three-ply veneer, nailed and 
glued at the joints and reinforced with 
hardwood corner blocks which also serve 
as mounting brackets for the panel. An 
i/K-in. groove on either side of the cabi- 
net, near the bottom, serves as a track 
for the chassis. The outside of the cabi- 
net should be sandpapered smooth and 
the corners slightly rounded. It can then 
be finished with Duco or covered with 
imitation leather. Four rubber feet 
should be located on the bottom near the 
corners, and a suitable carrying handle 
bolted on the top* The handle should be 
located in the center of the top with the 
cover in place; that is, the handle should 
be mounted in the center of the cabinet 
and cover assembly. The inside of the 




Fig. B 

Rear view of the receiver. 




Fig. C 

Under-chatsts view showing the location of 
the parts. 

cover may be lined with colored paper 
or cloth glued in place. 

Hinges that can be separated at the 
joint should be used for mounting the 
cover and so mounted that the cover 
hangs on the cabinet, otherwise the cover 
will drop off the hinges when it is un- 
locked, A small spring lock mounted at 
the end, opposite that on which the hinges 
are mounted, completes the cabinet equip- 
ment. 

The panel illustrated in Fig. 2 is cut 
from quarter inch three-ply stock. After 
cutting and drilling, it should be sand- 
papered smooth, and given a coat of wal- 
nut oil stain. The surplus stain should 
be wiped off with a dry cloth and the 
(Continued on page 108) 
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THE LATEST 
RADIO EQUIPMENT 



NEW TELEVISION RECEIVER 




The Western Television Receiver. 



THE Western Television Corp. presents 
' a new television receiver, incorporating 
two sets — one for the reception of pic- 
tures and the other for the accompany- 
ing sound transmitted in the hroadcast 
band. A modernistic cabinet, shown 
above, together with a neat ground-glass 
screen are attractive features. 



A SIX PRONG SOCKET 

THE advent of the new tubes, such as 
' the 46, 57 and 58 demands new six- 
prong sockets in order to properly house 
them. To effect this, the H. H. Eby Manu- 
facturing Co. announces the new socket 
illustrated above. The socket holes are 
arranged in a circle, the heater prongs 
being of slightly greater diameter than 
the remainder so that the tube may be 
placed in the socket in only one way. 




The six-prong wafer-type socket manufactured 
by the Eby Mfg. Co. 



ANOTHER SOCKET 




The six-prong socket by Cinch 



A BOVE is illustrated another six-prong 
socket designed to accommodate the 
new tubes. As may be seen, it is of the 
wafer type, suitable for chassis mounting. 
The top of the socket is marked accord- 
ing to the type of tube. It is a product 
of the Cinch Mfg. Co. 



NEW REPLACEMENT UNITS 




Dubilier Condensers for replacement. 



HEPLACEMENT condensers suitable for 
^ nearly all types of radio replacement 
work have been announced by the Dubilier 
Condenser Corp., manufacturers of radio 
condensers. The illustration above de- 
picts three of the many types available 
to the radio Service Man. They are made 
in various shapes and sizes. 



SPARTON AUTOMOTIVE SET 

THE new Sparton model 40 automotive 
1 receiver, illustrated here, is a typical 
example of what the modern auto receiver 




will be like. Incorporating four type '36 
tubes, a '37 as the A.V.C. and a f 38 out- 
put pentode in a T.U.F. connection, it 
represents the latest advances made in 
this field by the Sparks-Withington Co., 
manufacturers. A significant feature is 
the use of the Lafoy system of automatic 
volume control described in the July issue 
of this magazine. 



VEHICLE SPEAKER 




The Wrioht DeCoster Speaker 

A UTOMOT1VE radio is in full swing, 
and a speaker specially designed for 
this purpose has been announced by 
Wright-DeCoster, Inc. Containing all of 
the features such as dust-proof cover, 
mounting screws, etc., it should prove a 
boon to set builders. 



REPLACEMENT CHASSIS 

THE July issue of this publication con- 
' tained a data sheet of a replacement, 
chassis manufactured by the Transformer 
Corporation of America, a photograph of 
which appears below. Statistics com- 
piled by the above firm indicates that of 
the 17,000,000 radio sets now in use in 
this country, the apparatus in approxi- 
mately 11,000,000 is obsolete! 

This chassis is designed to replace ex- 
isting sets and at the same time retain 
expensive cabinets. 




A replacement chassis desioned to be used in 
existing, cabinets. A product of the Trans- 
former Corp. of America. 
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The new National tube shield. 

NEW TUBE SHIELDS 

THE new tubes announced in l>ast issues 
I of Kamo-Chaft demand an entirely new 
type of shield can if effective shielding 
is to be secured. These tubes, types 57 
and 58, are equipped with a dome-shaped 
glass bulb which has been especially 
built to reduce inter-electrode capacity to 
a minimum. 

In order to derive the best possible re- 
sults from the use of these tubes, the 
shield can must be placed as close as pos- 
sible to the internal shield in the tube. 
This has been admirably accomplished 
by the National Company, inc., makers of 
the tube shield illustrated here. The 
tube shield inside the glass may be seen 
at the top while the holes at the bottom 
are for ventilation purposes. 



TUNE-A-LITE ESCUTCHEON 

IN the November, 1931 issue of this pub- 
I lication, there was described a new 
type of tuning indicator which depended 
for its operation upon the ionization of 
neon gas in a vacuum. This device was 
unique in the sense that the height of 
the neon flare was proportional to the 
strength of the received signal. 

While this 
device has been 
incorporated in 
several com- 
mercial sets, it 
may also be 
purchased b y 
individuals for 
use in home- 
built receivers. 
One of the ma- 
j o r disadvan- 
tages of its use 
has been the 
lack of a proper 
escutcheon 
which now may 
be secured from 
Hlan the Radio 

A Tune-A-Lite escutcheon Mail. 




IMPROVED 
ELECTROLYTIC 
CONDENSER 

N improved type 
of electrolytic con- 
denser with a ribbed 
aluminum case has 
been brought out by 
the Concourse Elec- 
tric Company. The 
new container is more 
rigid than the old 
smooth type, is less 
susceptible to denting, 
and has greatly in- 
creased heat radiating 
surface. The latter 
feature is important in 
crowded midget receivers. In the 8-mf. 
size this condenser measures only 3% 
inches long and 1% inches in diameter. 
The voltage rating has been increased 
from 450 to 600 volts. The instrument 
is intended for inverted one hole 
mounting. 




FUSED ATTACHMENT PLUG 



Concourse condenser. 



NEW PHILCO SET 




Philco 15 chassis. 

THE Philadelphia Storage Battery Co. 
' announces a new receiver chassis illus- 
trated above, known as the "15" chassis 
designed for use with their models 15X 
and 15DX receivers. 

It is an eleven-tube set incorporating 
four type '44 tubes in the R.F. first- 
detector and two I.F. stages; four type "J7 
tubes in the second-detector, tirst and sec- 
ond audio stages and as the oscillator; 
two type '42 tubes in a push-pull pentode 
output stage; and an '80 rectifier. 

This receiver also incorporates such 
features as twin reproducers, tone con- 
trol, automatic volume control, visual 
tuning and a local distance switch. 



CRYSTAL DETECTOR 




Crystal detector. 



"IIISTOUY 
' 'repeats 
itself." This 
well - known 
adage seems 
to prevail in 
the radio as 
well as in 
other fields. 
The amount 
of correspond- 
ence that we 
have received 
warrants the 
announce- 
ment of the 
device shown 
here. 




A fused attachment plug. 

THIS new fused attachment plug is de- 
I signed to protect radio receivers against 
overloads. It is made of molded bakelite, 
and holds two standard automobile type 
cartridge fuses, which are quickly replace- 
able. It fits in any electric fixture and 
provides three outlets which take the 
regular two-prong plugs fitted to the cords 
of radio and electrical appliances. This 
plug should be a profitable item for the 
Service Man, as it has good selling points 
and can be installed in two seconds. It 
is made by the Electromotive Engineer 
ing Corporation. 

NEW "BAND SPREAD" 
CONDENSER 

"TO assist amateurs in constructing short 
I wave receivers having the much de 
sired band spread tuning characteristic, 
the Hammarhmd Manufacturing Com 
pany. Inc., has designed a new type "band 
spread" midget condenser. 
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New band-spread condenser. 

Two sections are provided in the con- 
denser, one having a capacity of 100 
inmf. and the other a capacity of 35 nimf. 
Each section may be individually tuned 
by its own shaft. Tuning to the center 
of the desired band is accomplished by 
the high capacity section, the low capacity 
section then being used for "spreading 
the band" and so greatly simplifying tun- 
ing within the limits of the band. 

The condenser is specially designed for 
efficiency on high and ultra high frequen- 
cies, lsolantite is used for insulation, 
bearings are heavy and accurately fitted, 
plates are of brass, and no nuts or screws 
are used, all joints being securely sold- 
ered. Adapted for either base mounting 
or single hole panel mounting. 

As may be seen by reference to the pho- 
tograph above, the shaft of the condenser 
protrudes at both ends. The main con- 
denser is set for the best position on any 
particular band and the three-plate vari- 
able unit is then used as the tuning unit. 

In this manner, the tuning is spread 
over the entire band you are working 
on — hence the name. 
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Photograph of the Eddy Current reproducer. 
The numbers are discussed In the text* 

THE application of amplification to 
all radio circuits involves the use of 
some form of valve action whereby 
a small amount of energy is used to 
control a much larger amount Crudely 
explained, the small amount of energy re- 
quired to operate an electric switch man- 
ually may produce thousands of kilo- 
watts of power. In the same way, the 
small amount of energy fed into the grid 
circuit of a vacuum tube controls a much 
greater amount supplied from a "B M bat- 
tery or other source. 

For many years engineers have been 
trying to apply this same principle to the 
operation of loudspeakers — so that a virtu- 
ally unlimited external source of mechani- 
cal energy could be controlled by a rela- 
tively small amount of energy obtained 
from the output of a radio set or other 
device. The object was to either make 
the loudspeaker so sensitive and efficient 
that audio amplifiers could be eliminated; 
or, with their use, enormous volume could 
be obtained, depending upon the design 
of the speaker. 

The rv/f/j/ vurrent promises to attain 
this object! Its use allows tremendous 
mechanical energy stored in a rotating 
disc driven by an electric motor to be 
harnessed and controlled by an electro- 
magnet connected to the output of a radio 
set in such a way that the controlled en- 
ergy is translated into sound waves. Be- 
fore describing the speaker it may be 
well to explain briefly how eddy currents 
may be generated in a rotating disc and 
their effect demonstrated. 

How Eddy Currents Are Produced 

Faraday showed that when a metal bar 
is moved between the poles of a magnet 
so as to cut the lines of force, an E.M,F. 
will be established between the ends of the 
bar and a continuous current will flow- 
through an external circuit connected to 
the ends of the bar. 

Likewise, when a metal disc is rotated 
between the poles of a magnet, a continu- 

* lU'rtin Correspondent. 



EDDY CURRENT 
LOUDSPEAKERS 

Keen interest has been shown recently in new loud- 
speakers. The Eddy Current Types, described 
herewith, offer great possibilities. 

By DR., FRITZ NOACK* 



ous current will be generated — but it will 
flow through the metal of the disc which 
is cutting the lines of force in one direc- 
tion and in its return path will circle 
through the disc outside the range of 
the lines of force. This is clearly illus- 
trated in Fig. 1, A is a side view and the 
magnetic pole, N, is on the side of the 
disc towards the observer as shown in the 
end view at B. Both poles of the magnet 
arc shown at N and S in Pig. 1 B, 

As the disc rotates in the direction of 
the arrows, and since the magnetic lines 
of force are passing through the disc from 
N to S, a current will he generated which 
will flow in the disc in the direction indi- 
cated by the arrows marked E. This cur- 
rent, in Fig, 1 A, flows from left to right 
through that part of the disc between 
the magnet poles, and circles around in 
the direction shown. If either the poles 
of the magnet or the direction of rotation 
of the disc is reversed, the direction of 
the generated current will also reverse. 
This current, because of its circular path, 
is called an "eddy" current. 

It is obvious that the eddy current, 
flowing in a closed loop, will act as a sin- 
gle-turn electromagnet and will set up a 
magnetic field of its own. Since there are 
two eddy current loops, two fields will be 
created, as shown at N* — S* and N" — S" in 
the sketch at B. The polarities will be as 
indicated. It is also apparent that the 
eddy field N— S' will repel the permanent 
field N — S. and the eddy field N" — S" will 
attract the main field N — S, causing a 
strong magnetic pull opposite in direc- 
tion to the direction of rotation of 
the disc. In other words, ro- 
tating a metal disc in a mag- 
netic field caused an appre- 
ciable drag, and such a sys- 
tem is used to place a load 
on small motors used in watt- 
honr meters. 

The drag, of course is, pro- 
portional to the strength of 
the eddy current generated 
which in turn is proportional 
to the speed of the disc. The 
greater the speed, the greater 
the drag. If a pulsating ex- 



ternal magnetic field is employed, the eddy 
currents will aso be pulsating and the me- 
chanical drag on the disc will likewise 
pulsate or vibrate in unison. This will 
cause actual mechanical motion or vibra- 
tion of the disc (which will increase and 
decrease in speed in unison with the 
magnetic pulsations) or the external mag- 
net poles may be so mounted that they 
will vibrate under the influence of the 
pulsating drag, the speed remaining con- 
stant. It is this effect that is made use 
of in eddy current speakers. The me- 
chanical vibrations are harnessed to a 
diaphragm or cone to produce sound waves 
and their strength varies in proportion to 
the speed of the disc. Therefore, to in- 
crease the volume of sound, simply rotate 
the disc at a higher speed. 

The German graduate-engineer, Fried- 
rich Gladenbeck of Berlin, has perfected 
an eddy current speaker which is likely 
to replace, to a certain extent, the audio 
amplifier. The inventor actually claims 
that this new loudspeaker if hooked up to 
the detector will give good loudspeaker 
reception. 

The illustrations show what the speaker 
is like. The principle is shown in Fig. 2; 
it provides for an electromagnet, 1, around 
which is wound the coil, 2, which con- 
ducts the audio frequency current. The 
pole pieces of the electromagnet are 
marked 3. One lamination, 4, is solidly 
attached to each pole shoe. These lamina- 
tions are made of iron and are exceedingly 
flexible. Their free ends. 5, are bent up- 
ward, so that two parallel end surfaces are 
formed. Between these two end surfaces 




Another view of the Eddy Current reproducer showing the 
connection to the cone. 
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Fig. 1 

The rotating disc cuts lines of force, develop- 
ing an E.M.F. Which causes a current to flow 
as shown at A; the field generated, at B. 



a disc, 6, rotates; which is operated by a 
motor, 7. 

When the electromagnet, 1, is magnet- 
ized by the audio current in the coil, the 
two end surfaces, 5, are likewise magnet- 
ized. The end surfaces, 5, would have a 
tendency to swing against each other 
which is avoided by a bridge, 8. A con- 
necting wire, 9, ties the cone diaphragm 
to the bridge, 8. If the springs, 4, are 
moved parallel to each other, either up or 
down, because of the magnetic drag, the 
cone, 10, through the connecting wire, 9, 
is also set in swinging motion. 

Due to the fact that the two end sur- 
faces, 5, are magnetized differently (one 
north and the other south) in accordance 
with the audio frequency current, eddy 
currents are generated in the disc, 6, set- 
ting up a field of force as previously ex- 
plained. If the disc, 6, revolves, and its 
speed is held constant by motor, 7, then 
the bridge, 8, must move up and down at 
a frequency determined by the A.F. signal 
applied. Obviously, there is a certain re- 
lation between the magnetism of the cup 
springs, 5, their distance from each other, 
the material from which the disc, 6, is 
made, its thickness and the speed of 6. 

The rotating disc has a diameter of 
about 3y 4 inches. The diameter does not 
matter much but the thickness of the disc 
and the material from which it is made, 
are of importance. AH sorts of discs have 
been tried out made of various materials, 
magnetic and non-magnetic. No one 
knows which material is really the best. 
The disc revolves at about 2,000 It. P.M. 
though it is not certain that this speed 
will be necessary. The distance of the end 
surfaces of the two springs from the ro- 
tating disc must be as short as possible. 

A total degree of efficiency has already 
been reached which is almost double that 
attained by standard types of magnetic 
loudspeakers. However, further improve- 
ment may be necessary before going into 
production so as to decide what material 
is best suited for the disc, how thick it 
should be and the number of revolutions 
necessary for satisfactory operation. Only 
a small amount of power is required by 
the starter motor. 

Toy motors may be run by storage bat- 
teries to drive the disc. If a battery-op- 
erated radio set is available, its battery 




Fig. 3. above. Details of the speaker, designed 
by Mr. Clyde Fitch using the eddy current idea. 
Fig. 4, below. Still another type of speaker. 



may be used to run the motor. Inasmuch 
as the loudspeaker is supposed to have a 
much greater degree of efficiency, the 
radio receiver may be equipped with 
fewer tubes and the extra power made 
available for the motor. If electric light- 
ing circuit is available, this current would, 
'of course, he used to run the motor. In- 
asmuch as many electrodynamic loud- 
speakers need an exciting current, the 
special current supply would not present 
any difficulties. 

Commercial Application 

An eddy current si>eaker developed by 
Clyde Fitch in this country makes use 
of a rotating disc in a somewhat different 
manner. The principle is illustrated in 
Fig. 3. In this case the external mag- 
netic field is rigidly fixed so that it will 
not vibrate, and the disc is made of very 
light material, such as aluminum, and 
attached to the motor shaft through a 
spring so that the vibrations will take 
effect in the disc, and the sprrd of the 
disc will varif at an audible frcqurvrit. 

This variation in speed is transformed 
into sound waves by means of small fins 
F placed on the disc. These fins continu- 
ally stir up the surrounding air due to 
the steady rotation of the disc; when the 
rotation wanes in speed, the vibrations 
are transferred to the surrounding air by 
means of the fins. Experimental work 
is still being done on this unit and defi- 
nite data on its construction and opera- 
tion cannot be given out at this time. 

Another type of speaker that has been 
thoroughly tested and has proved equal 
to the average dynamic speaker is shown 
in Fig. 4. This is also an eddy current 
speaker hut has no rotating or moving 
parts other than the motion of the 
armature and cone. 

This speaker consists of an electro- 
magnet connected to a D.C. source so as 
to magnetize the poles N — S. Laminated 
ends are placed on these poles forming 
a narrow gap in which the aluminum 
plate P is suspended. The coils C carry 
the audio frequency currents from the 
output of the radio set. These currents 



Fig. 2 

Details of the Eddy Current reproducer. The 
theory is given in the text. In constructing 
this speaker, be sure that the speed is steady. 



cause a fluctuation of the magnetic lines 
of force that pass through the plate P 
and hence induce similar currents in P. 
Since one half of P is exposed to the 
magnetic field, the induced currents will 
flow through this half and return through 
the unexposed half, as shown in the 
sketch at A, Fig. 4. The shaded area 
of this sketch indicates that part of the 
plate which is exposed to the magnetic 
field. 

Since there is a permanent D.C. field 
passing through the plate, and an alter- 
nating eddy current flowing through the 
plate between the pole tips, the plate 
will be set in vibration for the same rea- 
son that the voice coil of a dynamic 
speaker is set in vibration when carry- 
ing audio currents. The plate is attached 
to a cone, as shown, to which the vibra- 
tions are applied. 

The moving parts of this speaker can 
be made very light, and in this way the 
frequency characteristics can be con- 
trolled so as to give faithful reproduction. 

Conclusion 

This article only attempts to outline 
some of the work which has been done 
along these lines. From the results ob- 
tained to date, it appears that in the not 
too far future, commercial loudspeakers 
will be available using the ideas outlined 
in this article. 

The experimenter finds here a very 
fruitful and virgin field for experimenta- 
tion. It is but a simple matter to con- 
struct a speaker as suggested in the ar- 
ticle, and after noting the results obtained 
at first, change the constants of the units 
one at a time until best results are 
secured. 

In the photograph shown on page 78, 
the numerals have the following signifi- 
cance: fl) connecting pin to the cone; 
(2) rotating disc; <3> permanent magnet 
for supplying the constant magnetic field; 
(4) transformer for applying the audio 
signal; (5) transformer core; and (6) 
pole face. 

The photograph in the lower part of 
the same page shows an eddy current 
speaker connected to an R.F. tuner. As 
stated previously, no audio amplifier is 
necessary as the speaker is sensitive 
enough as it is. 
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Regenerative 



By WALTER M. CUSICK 



Fig. A 

Photograph of ■ laboratory model of the six-tube "Plerophone. 



AT a recent demonstration in Ford- 
ham University, a distinctly new 
l method of circuit connection 
* which makes possible a degree of 
amplification, from a given tube, hereto- 
fore considered impossible with all but 
hitth-mu tubes, was announced. The novel 
feature of this connection lies in the fact 
that the receiver is free from all forms 
cf oscillation, thus reducing the noise 
level to a minimum. 

Laboratory models of receivers incorpo* 
rating this new principle have been given 
the name "Plerophone" and patents for 
same have been granted to its inventor, 
Prof. Joseph J. Daley of Boston College. 
Photographs of two types of receivers 
using the new system are shown in Figs, 
A and B. A schematic circuit of a six- 
stage set is in Fig. 1 and of the four- 
stage in Fig. 2. 

Theoretical Considerations 

Receivers in general use today have 
inherent characteristics which tend to in- 
crease the distortion in the output. In 
the first place, the amount of amplifica- 
tion obtainable from a given tube is lim- 
ited primarily by oscillation. If the im- 



pedance of the load 
of an H.F. stage is 
increased in order to 
secure a reasonable 
gain, oscillation will 
result, and the im- 
pedance must be de- 
creased in order to 
secure stable operation. If the impedance 
is maintained constant, then some ex- 
ternal means such as suppressor resist- 
ors, neutralization and balancing methods 
etc. must he employed in order to pre- 
vent this oscillation. The latter only 
tends to prevent oscillation after it is 
<jcnerated and does not get at the source 
of the evil — the load impedance. The 
Daley system overcomes this difficulty. 

Secondly, most receivers have the pri- 
mary of the R.F. transformer connected 
directly in the plate circuit of the tube 
and, consequently, the current through 
the primary, and hence the magnetic field 
generated, varies above and below the 
value determined by* the D.C. plate cur- 
rent flowing when no signal is impressed. 
Thus, slight variations in modulation 
(due to the audio signal to be heard) are 
obliterated. The Daley system eliminates 
this. 

A flilrd fault that arises in connection 
with most commercial receivers is the 
non-uniform amplification over the broad- 
cast band (or short-wave band). This 
has been corrected in present-day receiv- 
ers to some extent by the addition of a 
small amount of capacity between the 



primary and secondary of the R.F. trans- 
former in the form of a loop of wire from 
the plate to the grid-end of the trans- 
former. However, much of what is to 
be desired is included in the system to 
be described. 

Each of the above items will be dis- 
cussed in turn. 

Elimination of Regeneration 

Theory indicates that when an induc- 
tance, capacity and resistance are con- 
nected in series and the terminals con- 
nected across a source of alternating cur- 
rent of variable frequency, there will ex- 
ist one frequency at which the current 
through the circuit is a maximum, and 
furthermore, the value of this maximum 
current is determined solely by the re- 
sistance of the circuit. This frequency 
at which maximum current Hows is called 
the resonant frequency of the circuit, and 
the circuit is said to be in resonance. 
Now, with a given E.M.F. applied and 
the current a maximum, the impedance 
of the circuit must be low, else maximum 
current could not flow, the current is in 
phase with the voltage and the circuit 
acts as though it were resistive only. 

This principle is the basis of operation 
of all radio receivers, with the exception 
that the coil and condenser are connected 
in parallel, and at resonance, a minimum 
current flows. If a minimum current 
flows, the impedance of the circuit is a 
maximum, else minimum current could 
not flow. 
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Fig. 1 

Schematic circuit of the six-tube Daley receiver using the new system of tuning. The switch S is 
used so that either six or four tuned stages may be employed at will. In view of the fact that 
the receiver has been made for battery operation, no Power pack has been shown. 
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Fig. 4 

Sensitivity curve of the six-tube receiver is 
given above, and of the fouMube receiver, 
below. 
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Amplification 

A description of a new type of receiver 
in which the tuning system is so arranged 
that oscillation is impossible. 



With this latter method of connection, 
which is used substantially in all present- 
day radio sets, the load impedance of the 
tube is a maximum and oscillation re- 
sults, with the aforementioned limited 
amplification. 

Figure 3 is a schematic circuit of the 
Daley system in its essential form. As 
may be seen, the plate V of a tube con- 
nects to the grid of the succeeding tube 
through a complex circuit arrangement. 
\A is the primary of the R.F. trans- 
former; L2, the secondary of the trans- 
former; C3, a tuning condenser; C2, a 
fixed condenser G, the grid of a tube; 
CI, a fixed condenser; and R.F.C, an R.F. 
choke. 

The primary LI is coupled to the sec- 
ondary as shown, the mutual inductance 
being indicated by M. The plate voltage 
for the first tube is conveyed via the 
choke R.F.C. in order to eliminate the 
D.C. from the primary of the transformer 
(this will be discussed later), and the 
condenser Cl is inserted in order to iso- 
late the high voltage from the grid of 
the second tube; thus R.F.C. and Cl may 
be temporarily disregarded as far as cir- 
cuit operation is concerned. 

The signal from the plate of the tube 
VI in order to reach the grid of V2 must 
pass through LI and the complex tuned 
circuit consisting of L2, C2 and C3. The 
transfer of energy occurs in two different 
ways: First, because of the coupling be- 



tween LI and L2 
(due to M) and sec- 
ond, because of the 
capacity coupling 
(due to the combina- 
tion of C2 and C3). 
In other words, C2 
and C3, in series not only tune the coil 
L2 to the desired frequency, but transfer 
energy from LI to L2. When C3 has a 
low value, the combined capacity (of C2 
and C3) is low and when turned to maxi- 
mum value, the combined capacity is 
high. In any event, since the tuned cir- 
cuit is in resonance with the signal to 
be received and connected in series with 
the plate of VI and the grid of V2, the net 
reactance of the circuit is zero and the 
load of the tube VI is purely resistive. 
Therefore, since the load is resistive, the 
tube cannot break into oscillation. 
Uniform Response 
The energy induced in the secondary 
of the transformer by the primary in- 
creases as the frequency increases. This 
means that, ordinarily, the response of 
the set would be greater at the high-fre- 
quency end. But in this receiver, the 
energy transfer is not only due to elec- 
tromagnetic coupling but also to capacita- 
tive coupling, and since the tuning con- 
densers are so arranged that they consti- 
tute a coupling medium as well as a tun- 
(Continued on page 109) 




Fig. B 

Photograph of the Daley four-tube receiver. 
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Fig. 2 

Schematic circuit of the four-tube "Pleroohone," designed by Prof, Daley. The switch S is thrown 
to the left when four tuned stages are to be used and to the right when three are to be used* 
Thus the sensitivity of the set may be varied for individual conditions. 
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i-.g. t>. left. Selectivity curves of the six-tube 
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Fig, 6, right. Selectivity curves of the four- 
tube receiver. 
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A 

TINY-TUBE A.C. 
LOUDSPEAKER SET 



By J. V. CAPICOTTO* 



A midget receiver that truly deserves its name. Not only 
is the speaker diaphragm of unusual design but the tubes 
have been specially built for the set, they, too, being of 
"midget 11 construction. Here is something for set manu- 
facturers to shoot at. 



A6-TUBE radio set which might well 
be termed a "depression special** 
has just made its appearance on 
the market. The entire receiver 
has outside dimensions of only 10xloy tf x6i/ s 
ins. and includes an electric clock which 
operates independently of the receiver: 
the list price is less than twenty dollars. 
The Model 8 set, used as the basis of this 
article, weighs only 14 lbs. 

Perhaps the most interesting of several 
features which have not been incorporated 
in previous instrument designs is the use 
of the Rochelle-salt crystal reproducer unit 
and its method of driving the unique dia- 
phragm. Since a limitation imposed by 
the dimensions of the cabinet precluded 
the use of a standard cone diaphragm and 
motor, the diaphragm material has been 
designed to fit inside of the cabinet in the 
form of an inverted-U, as illustrated in 
Figs. B and C. The two extending arms 



• Radio Products Corp. 




are driven at the two extremities through 
the medium of leverage bars, one on either 
side, which are set in motion by a crystal 
reproducer unit of double-action type, il- 
lustrated in Fig. B> 

Tone Quality 

As described in the article. "The Ro- 
chelle Salt Crystal Reproducer/* which ap- 
peared in the July. 1932. issue of Raiho- 
Ckakt, the crystal element without a load 
is responsive from 0-500.000 cycles! Con- 
sequently, the resulting tone quality of a 
reproducer incorporating this motor ele- 
ment is almost entirely a function of the 
diaphragm material and its method of 
mounting. 

In Fig. F is shown the manner in which 
an aperture is made into each side of the 
cabinet to enhance the tonal effect; the 
illusion of reality is completed by making 
openings in the base and raising the cabi- 
net about l / s -inch t on rubber feet. 

Since the reproducer diaphragm thus 



fits almost snugly against the inside wall 
of the cabinet, there is ample room for 
the compact chassis which is shown in 
position in Fig. A. 

As illustrated in Fig. 1, the circuit of 
this receiver varies but little from stand- 
ard design. However, it is interesting to 
note that since the crystal reproducer is 
strictly a voltage operated device, it is 
convenient to use a resistance load in 
place of the regular output transformer; 
and as the tubes are connected in push- 
pull, this resistor is center-tapped. In 
this manner the tone quality is enhanced; 
and also there is effected a considerable 
reduction in the space required for the 
output coupling unit. 

Dwarfed Tubes 

It would be quite impossible to achieve 
the remarkable small dimensions of the 
chassis illustrated in Fig. E were it not 
that there has been developed for use in 
this chassis an A.(\-typr tube having di- 
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Fig* E 

An excellent chassis view. 



Fig. 1 

Schematic diagram of the receiver using the small tubes. 
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menu ions smaller than those of any tub*' 
of similar type tit present available: its 
minuteness is realized by the comparison 
exhibited in Fi<u />: the outside din motor 
of the tube is only :t r in. and its total 
length is slightly less than 3 in. The 
electrical characteristics are the same as 
those of standard '27-type tubes. In fact, 
by special design of the elements, even 
the same inter-electrode capacities have 
been obtained; thus it may be used as 
replacement for present *27-tube tubes by 
the use of an adapter. 

These "Lilliputian*' tubes are of the 
quick-heater type and although they have 
a cathode they do not use the customary 
insulating material such as a ceramic, be- 
tween the cathode and heater; the latter 
is automatically located in the center 
of the cathode sleeve by means of two 
insulating bushings and spring tension on 
the heater absorbing expansion and con- 
traction to prevent the heater shorting to 
the cathode. 

As indicated in the schematic circuit 
and the photographs, a two-gang tuning 
condenser is used, one section tuning the 
K.F, amplifier circuit and the other the 
detector. The latter is resistance-capacity 
coupled to a single stage of A.F. amplifica- 
tion which drives two of the midget tubes 
connected in push-pull. 

The rectifier in this receiver is a mer- 
cury-vapor tube of the half-wave type: its 
envelope, in size, matches the other tubes 
in the set. Since the voltage drop within 
a rectifier of tlys design is only about 15 
volts, it is unnecessary to apply an ex- 
ternal A.(\ potential of more than 
volts. Note that the filament of this tube 
consumes 2 amperes at 1.5 volts. 

liy an ingenious arrangement of the 
drive-cable, it has been found convenient 
to spread the dial readings of 0*100 over a 
full 360-dcf/ree scale, as shown in Fig. K. 

The author believes that in this receiver 
has been achieved a design which will en- 



able the public to have a radio receiver 
in more than one room — for instance, in 
sun-parlors, bed-rooms, etc. The color 
schemes which these various services de- 
mand will be met by the various finishes 
of the cabinets. 

Experimental models incorporating the 
features described in this article have per- 
formed so well it is contemplated to ex- 
tend the design to include several other 
circuit arrangements. 

Increasing Sensitivity 

For instance, it has been found that 
many people would like to have a set in 
which the same reproducer arrangement 
is followed, and in which the same type of 
tubes are used, but with a much greater 
sensitivity to power ratio than is possible 
in the present design. Naturally, this 
will take the set out of the "dwarf" class, 
since the additional stages of amplifica- 
tion will require considerably more space 
for the added tubes and associated equip- 
ment. 

Nevertheless, by following the original 
design, and merely enlarging it to include 
the additional components, it still is pos- 
sible to produce a set which, point for 
point, will have considerably smaller di- 
mensions than could be obtained by fol- 
lowing previous instrument designs. 

Even in the planning of a portable set 
for battery operation, in which might be 
used earlier types of tubes, such as those 
generally classed by filament rating as 
4 '2-v*lf* or "(J^-volt." it still will be of 
considerable advantage to incorporate the 
inverted-U diaphragm and crystal motor 
type of reproducer. In the first place, 
this type of reproducer consumes prac- 
tically no current; in the second, it is ex- 
ceedingly compact. Tone quality is ex- 
ceptionally fine on the higher frequencies; 
the quality of reproduction in the lower 
register is mainly a matter of obtaining a 
large baffle area. 




Fig. B 

View showing the location of the diaphragm. 




Fig. C 

Bottom of the set showing the location of the 
"air holes.** 
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Fig. B 
The new 
"B" unit 



THE "B" TUBE 



Here, at last, is a tube designed to 
convert D.C. into A.C. at all standard 
voltages. It is especially recom- 
mended for auto use. 



By ALVIN B. BEDROSSYAN 



AUTOMOTIVE radio "B" elimina- 
tors may be classed under two 
, main groups. — 
* 1— Rotating types, and, 
2 — Vibrating types. 
The first group may again be subdivided 
into three types: 

I. A small D.C. motor with an extra 
winding on the armature for generating 
high potentials in the order of 150-200 
volts, pulsating D.C. A rectifier is not 
necessary, but a suitable filter is re- 
quired. 

II. Converters having a D.C. input 
and an A.C. output. Both rectification 
and filtering are required. 

III. Devices that have a D.C. input 
which is chopped or broken up by the 
brush and commutators, and then fed 
into a transformer which delivers a 
high voltage ready for rectification and 
filtering. 

Brush and commutator trouble, cost, 
and sales resistance to purchase of rotat- 



ing equipment, are reasons for making 
general acceptance of these units rather 
difficult; although undeniably they serve 
the designated purpose. 

Fundamentally, all vibrator-type "B M 
eliminators consist of a breaker or in- 
terrupter, step-up transformer, rectifier, 
filter system and, for best results, a 
voltage divider. By far, the most trouble- 
some factor is the breaker or interrupter; 
the contacts stick rather frequently and 
although this may be cured to a large 
extent by employing suitable magnetic 
and ballistic means, another snag is en- 
countered. The electrical arc or sparking 
at these points soon causes the contacts 
to oxidize, pit and. finally, become de- 
stroyed. 

Vacuum Contacts 

Numerous metals and alloys were tried 
in an effort to overcome this latter diffi- 
culty, but in general, the desired results 
were not forthcoming when operating in 
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open air; therefore, the writer resorted 
to the logical expedient of enclosing the 
interrupter mechanism in an evacuated 
bulb. 

Immediately, long life, stable operation 
with no fear of sticking (due to the lack 
of oxygen which plays havoc with the best 
of contacts) and permanence of adjust- 
(Continued on page 110) 
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ELECTRIFYING THE 

"MEGADYNE" 



The now famous "Megadyne/ 1 described 
in the July issue of this magazine, may be 
electrified by the addition of this simple 
power unit. 



By HUGO GERNSBACK 




Fig- A. Photograph of the Megadyne's power unit. 



I N the July, 1932 issue of Radio-Craft 
1 described a battery-model "Megadyne," 
the loudspeaker set that requires only one 
tube — a pentode, and a crystal. In the 
following description will be found all the 
details for operating this remarkable re- 
ceiver from the house current, thus en- 
tirely eliminating batteries. 

The only fundamental difference be- 
tween the battery set and the electric set, 
is the use of a simple "B" eliminator. 
The original set was designed to use a 
"uni-potential cathode" type of tube, the 
'38, which possesses two outstanding ad- 
vantages: First, the rugged filament may 
be operated with full efficiency under wide 
fluctuation in the D.C. voltage supply. 
Second: the thermal lag of the heater, and 
the uni-potential characteristic of the 
cathode, prevent the reproduction of hum 
when the filament is supplied with raw 
A.C. at approximately the rated operat- 
ing potential of 6.3 volts. 

This essential unit for electrifying the 
Megadyne, the "B" eliminator, is illus- 
trated photographically in Fig. A; Fig. 1 
gives a pictorial diagram of connections 
and the schematic circuit is shown in 
Fig. 2. 

Although this unit has been built up in 
"breadboard*' style, for convenience in 



illustrating, the experienced constructor 
will have no difficulty in making a more 
compact arrangement. Inexperienced 
constructors are cautioned to observe a 
few fundamental rules, should they de- 
sire to revamp the parts layout to suit 
a particular condition. 

If a metal chassis is desired, the builder 
is urged to use only the parts specified 
in order to obviate, so far as possible, 
inoperation due to faulty units, grounds, 
and shorts; for the "Megadyne*' receiver, 
in wiring and electrical action, is like no 
other, and trouble-shooting may present 
some difficulty to inexperienced tech- 
nicians. 

An important point, and the one to 
which particular attention must be paid, 
is the adjustment of variable resistor 9 
which controls the voltage at terminal 
H-PLUS INT. — the potential for the con- 
trol-grid (cap lead) of the *38. // thin 
potential is permitted to exceed a certain 
critical value the grid will be seen, in u 
darkened room, to glow cherry-red, and 
continued application of this voltage. 
which is considerably beyond the setting 
for best operation, will result in the de- 
struction of the pentode. 

For maximum bass response it was 
found best to use a type '80 tube as the 



rectifier 2; the power transformer must 
be designed to deliver secondary poten- 
tials of 5 volts; 5 volts and 275 volts on 
each side of the center tap of the sec- 
ondary. 

Residents of D.C. districts may be in- 
terested to note that by breaking the 
leads of this power unit at X, to elimi- 
nate the power transformer and rectifier, 
and connecting the two wires to the 110 
V., D.C. power-line leads having the po- 
larities indicated (reversing the plug in 
the socket will cheek this condition), D.C. 
plate supply will then be available; the 
final step, to obtain filament current from 
the power circuit, is to connect the fila- 
ment terminals to the light-line, with a 
35- or 40-watt lamp in series. Suitable 
fuses must be connected in both sides of 
the power line; a ground is not necessary, 
a .01-mf. fixed condenser should be con- 
nected in series with the aerial. 

Due to the design of this power unit, 
it is possible, whether operated from 110 
volts D.C. or A.C, to secure very flexible 
control of the output potentials, by ad- 
justment of resistors 8 and 9. Electro- 
lytic bypass condenser 5 is particularly 
effective as resistor 8, in addition to act- 

{Continurd on page 109) 




Fig. 1, right. Pictorial layout of the part* of the Megadyne. The numerals correspond to those In the diagram at the left, Fig. 2. 
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THE "3-TUBE" AUTODYNE 
SUPERHETERODYNE 



A description of one of the first commercial 
receivers to use the new 57, 58 and 
Triple-Twin tubes. 



By R. H. G. MATHEWS* 




A photograph of an early model receiver using 
the principles discussed in this article. 



IN an effort to produce a radio receiver 
economical in cost and small in size, 
but with enough sensitivity to allow 
good distance reception without sac- 
rificing one-channel selectivity, the "3- 
tube" (4 tubes with the rectifier tube) 
autodyne superheterodyne described in 
this article was produced. 

While many thousands of 4-tube tuned- 
radio-frequency sets have been sold, their 
primary appeal was that of size and cost, 
but their performance was fit only for 
local reception in metropolitan areas: 
while all attempts to improve their sen- 
sitivity were made at a sacrifice of selec- 
tivity. Although sufficiently sensitive to 
give distance reception, a set of this type 
is unable to do so because of broad tuning. 

The superheterodyne obviously should 
be the ideal "3-tube M receiver circuit be- 
cause sensitivity can be secured without 
sacrificing selectivity; and also because 
with this circuit, it is very easy to obtain 
equal sensitivity, i.e., equal performance 
from one end of the tuning band to the 
other. 

Until the advent of the modern version 
of the autodyne circuit, a "3-tube" super- 
heterodyne was at best a makeshift; since 
prior to this the only available detector- 
oscillator was the dynatron. 

The dynatron oscillator depends on the 
"secondary emission** from a non-carbon- 
ized plate for its operatiou. Consequently, 
the introduction of carbonized elements 
in modern tubes has completely elimi- 
nated the dynatron from practical consid- 
eration. Moreover, the dynatron possesses 
no gain in itself, whereas with an effi- 
cient autodyne oscillator, a gain in this 
stage of close to 100 may be accomplished! 

The advent of the new type 57 and 58 
tubes makes the "3-tube" autodyne super- 
heterodyne an ideal small radio because 
of the tremendous gain secured by the 
use of these tubes. The additional use 
of the triple-twin output tube, type 295. 
avoids the use of an ordinary combina- 
tion detector-output tube, which is highly 
satisfactory. 



The Receiver 

Complete circuit diagram, parts identi- 
fication table and parts list are shown in 
accompanying illustrations. In building 
a set employing this circuit, special care 
should be taken to place inter-connected 
parts as closely together as possible and 
to avoid long or closely coupled leads. 
Because of the high gain, complete shield- 
ing of the first two tubes is essential. 
The use of the new type metal shield, es- 
pecially designed for use with the peculiar 
shaped envelope of the 57 tubes, is 
recommended. 

In this design, use is made of one of 
the harmonics of the autodyne oscillator 
to provide, through a S.P.S.T. toggle 
switch, short-wave reception in addition 
to the regular broadcast reception. This 
part of the circuit is made up of the ad- 
justable condenser CIS, the inductance 
L4 and the switch SW.l and should cover 
a band of from 90 to 200 meters. 

An intermediate frequency of 262.5 kc. 
is used to avoid too many image repeats 
and the necessity of an additional tuned 
stage, which not only adds to the cost 
of the receiver, but also increases its 
size. 

Properly built and adjusted, this "3- 
tube" receiver should have an overall 
sensitivity of approximately 10 microvolts 
absolute, and a band width of approxi- 
mately 7 kilocycles at fifty times stand- 
ard signal strength. The tone quality is 



exceptionally good through the elimina- 
tion of second harmonic distortion, this 
being accomplished through the use of 
the triple-twin output tube. 

By careful assembly and the use of re- 
liable and accurate parts, this radio set 
should compare favorably with ordinary 
receivers of six nr more tubes. Inquiries, 
questions and comments on the set or 
design which may be forwarded to the 
author through this magazine will be wel- 
comed and given prompt attention. 

Description of Apparatus 

One DeJur 2-gang type 3502 condenser, 
trimmers on short side, capacity in- 
creasing counter clockwise, shaft % x 1 

inch long, low shields, CI, C2; 
One Crowe dial, numbers to run clock- 
wise, for %-inch shaft with escutcheon 
plate; 

One speaker, 2.500-ohm field, transformer 
to match a single type 295 (4,000-ohm 
primary impedance); 

One socket marked "57"; 

One socket marked "58"; 

One socket marked "295"; 

One socket marked "280 M ; 

One Eby antenna-ground strip; 

One Carter power transformer 3562, P.T.; 

One Carter choke 4073 mounted on trans- 
former shell, (10 hy. at 10 ma., resist- 
ance less than 200 ohms) ; 

One Meissner, 262 \t* kc. output I.F. trans- 
former with trimmer, 1.F.T.2; 
{Continued on page 121) 
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Fig. A 




Fig. B 

HERE is something new in a motor- 
ized sound amplification system. 
Through the application of ad- 
vanced design and the utilization 
of waste space, the motor car sound sys- 
tem described and illustrated in this ar- 
ticle does not interfere with the use of 
the car for other purposes. None of the 
passenger space is utilized, nor is the car 
cluttered up with loudspeakers and other 
equipment. 

Discussion of System 

A traveling public address system of 
this kind offers numerous possibilities of 
profit to its owner. At election time, po- 
litical candidates will use it for cam- 
paigning. At summer resorts, airports, 
church festivals, bazaars and other places 
where crowds gather, this sound system 
will be in demand; for it is inexpensive 
and easy to install. 



A MOBILE 
P.A. SYSTEM 



A mobile P.A, system, not installed 
in a truck but in a passenger car, 
and so arranged that the seating 
capacity is not reduced. It is 
completely described by the 
author in this interesting article. 



By H. A. BLAIR 



The amplifier used is a special Blair 
Loftin-White two-stage job, using a single 
*24 screen-grid tube in the first stage and 
two '50-type tubes in push-pull in the 
output stage. Two '81 half-wave rectifier 
tubes are employed. It has 11% watts 
output. The amplifier is mounted on a 
metal chassis, which is located below the 
instrument panel (dashboard) of the car 
at the right of the driver. It is brack- 
eted to the floor board, standing on one 
end at an angle, out of the way of the 
passenger riding with the driver. Leads 
from the amplifier are brought from stan- 
dard A.C. extension plug outlets which 
are screwed to the floor board. This 
method of construction permits the am- 
plifier to be removed readily at any time. 
The amplifier is energized by means of a 
110-volt alternating current system, de- 
scribed later. 

A phonograph and microphone mixer is 
fastened on the dashboard at the right, 
as shown in Fig. A. This device is ex- 
tremely compact. It contains a combi- 
nation switch and microphone gain con- 
trol; a phonograph gain control; a small 
toggle switch for changing over from pho- 
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Fig. 1 

Schematic circuit of the Lof tin* White two-stage amplifier used by Mr. Blair. 



nograph to microphone or vice versa and 
a starting switch, mounted on one side, 
for switching the battery current "on" 
or "off." There is also a compartment 
within the mixer for two small ly 2 -volt 
dry cells for microphone current supply. 
An efficient phonograph scratch filter is 
also built into the mixer box. All leads 
are brought to external binding posts, 
permitting easy checking when trouble 
shooting. 

A standard G.E. induction motor is 
mounted beneath the phonograph turn- 
table. This complete unit is mounted on 
a special metal plate which slides on 
(Continued on page 111) 
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Block diagram of the P.A. system. 
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SOUND RECORDING 
AT 33-/. R.P.M. 



RECENTLY, a great deal of experimental work has been 
done in instantaneous recording on 33-1/3 R.P.M. or sloic 
speed records. These slow speed records have many prac- 
tical applications, especially in the recording of radio 
programs, and a number of radio stations are now using this 
method. 

In the past, the station had no comeback if the sponsor 
claimed that his program was not put over as agreed upon, 
but now, the station takes the recorded program from its files, 
plays it hack and so settles the disagreement. 

Comparative Playing Time 

Commercial types of sound recording equipment now avail- 
able to the home recordist and designed for 33-1/3 R.P.M. oper- 
ation are illustrated in Figs. A, B and C. 

One 16-inch, 33-1/3 R.P.M. disc plays for 15 minutes; it con- 
tains a half hour's program if both sides are used. This long 
playing time appeals to those artists who keep their own flies. 
Heretofore, it has been the custom to use 12-inch, 78 R.P.M. 
records, but since these play for only four minutes, three of 
them are required for a fifteen minute program. Continuity 
is maintained by fading from one record to another, and often 
this fading is necessary at a vital part of the program much 
to the chagrin of the artist. The 16-inch record overcomes 
this objection. 

Recording at 33-1/3 R.P.M. entails more problems than at 
78 R.P.M. In Table I are given the tangential velocities of 
78 R.P.M. and 33-1/3 R.P.M. records. 
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Fig. 1. left. Arrangement of record on a turntable. 
Fig. 2, right. Two types of recording needles. 



By GEORGE J. SALIBA, S.B. 



TABLE I 

Location of Tang. Velocity— Ins. per Sec. 

Groove (78 R.P.M.) (33-1/3 R.P.M. ) 

Inside 16.25 13.5 

Middle 31.5 20.5 

Outside 46.5 27.5 

Since the needle speed Is much lower on the slower speed 
records, the recording and reproducing problems are increased; 
consequently, as the speed of the needle is lower, the track 
available for recording will be shorter. It is difficult to make 
good recordings on the inside of the record because of decreased 
velocity. This is especially true in reproducing high frequency 
modulations; for the lower the frequency, the greater will be 
the amplitude — the frequency varying in inverse proportion to 
the amplitude. Therefore, high frequencies are recorded with 
very little amplitude, but this small amplitude represents con- 
siderable energy, and no difficulty is experienced in reproducing 
these modulations if the needle is sharp. 

When a needle is new, it does its best work, and for this 
reason the 33-1/3 R.P.M. records are always started from the 
inside. The diameter of the inside or starting groove should 
not be less than 7U> inches; a smaller diameter would be detri- 
mental to good quality. 

Position of Pickup 

The proper placing of the pickup is also very important to 
good reproduction. Heretofore in 78 R.P.M. recording, it has 
been the custom to place the pickup so that the needle hits the 
exact center of the turntable. Because of the comparatively 
short radius of the record, this is considered the correct posi- 
tion, but for 16-inch records, this rule does not hold. 

In recording, the cutting-head is guided in a straight line 
across the face of the record. Obviously, the correct way to 
reproduce such a record is to have the reproducer travel straight 
across the face of the record. This would necessitate the use 
of a feed screw, which is not practicable for commercial pur- 
poses. In the placing of the 78 R.P.M. pickup so that the 
needle hits the center of the turntable, straight-line reproduc- 
tion is approximated because the arc obtained is almost equal 
to its chord. If we now take a 16-inch record and place the 
pickup in the same location, we note that from the start to 
the end. the arc described has a comparatively short radius 
and therefore is not equal to the chord, i.e., the plane of the 
(Continued on page 112) 
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Fig. l t above. Fig. 2, center. Fig. 3, below. 



USING THE V.T. 
VOLTMETER 

The third of a series dealing with the 
use of the vacuum - tube voltmeter, 
described in the February issue of 
RADIO-CRAFT. 

By BERYL B. BRYANT 



RESISTORS of ail sizes may be meas- 
ured by the use of the setup given 
in Fig. 1. If desired, a permanent 
setup as an ohm meter may be made; 
the accuracy of measurement is very 
close to that obtainable by the Wheat- 
stone Bridge method. Should the experi- 
menter desire a permanent setup as an 
ohmmeter, the scale of the V.T. voltmeter 
indicating meter may be calibrated. (See 
February issue of Radio-Craft for a de- 
scription of the voltmeter. — Editor.) 

The procedure of measurement is to 
insert the resistor to be measured at RX. 
With SW. 1 placed on point "A," the 
voltage drop across the resistor RS is 
determined. Resistor RS may be of any 
value, although the lower its value, the 
lower the resistance that may be meas- 
ured. It is recommended that two values 
one of 100 and a second of 10,000 ohms 
he used in order to have an ohmmeter 
reading from a low range to several 
thousand ohms. 

After the voltage drop across RS, with 
the switch in position "A," has been de- 
termined, S.W.I is thrown to position 
"B" and the voltage drop again meas- 
ured. With the voltage drop measured 
across RS with the switch in position 
"A" known as Es. and the voltage drop 
across RS with the switch in position 
"B" known as Er, the value of the un- 
known resistance may be determined from 
the following formula: 



Resistance in ohms= 



Es — Er 



Er 



X *s 



Coil Resistance Measurement 

It is sometimes necessary that the en- 
gineer know the resistance of an R.F. 
inductance. This is especially necessary 
in modern receiver design because the 
value of the inductance may be decreased; 
it is also desirable to know the power 
factor of a coil when it is enclosed within 
its shield. 

The setup given in Fig. 2, provides a 



means whereby the operator may deter- 
mine the resistance and then the power 
factor of a coil very quickly. The pickup 
coil L should have an inductance of ap- 
proximately one-half that of the coil to 
be measured. The resistor R has a value 
of 5 ohms. The variable resistor Rl 
should have a range of 0 to 2.000 ohms 
and should be non-inductive. The con- 
denser C should be of the precision type 
in which the change of resistance for ca- 
pacity variations is a minimum, although 
any other variable condenser may be used 
and its resistance measured for particu- 
lar capacity settings. 

The circuit is tuned to resonance with 
the R.F. oscillator. The variable resistor 
Rl should he set at its zero position. The 
reading of the V.T. voltmeter when con- 
nected across the resistor R is noted. The 
S.P.S.T. switch across Lr is then closed. 
The circuit is now retuned to resonance. 
Care should be taken that the deflection 
of the V.T. voltmeter microammeter is 
not off-scale, as otherwise the meter will 
be damaged. The resistor Rl is adjusted 
until the same V.T. voltmeter reading is 
obtained as before closing S.W.I. The 
resistance setting of Rl will now be the 
resistance of the coil at the particular 
frequency employed. If the resistor Rl 
is of the decade calibrated type, it will 
not be necessary to measure the resist- 
ance to determine the correct value. 

In order to determine the power factor 
of the coil, its inductive reactance is de- 
termined by the formula: 

Xi. = 6.28 x F x L 

Where Xi. is inductive reactance in 
ohms; F the frequency in cycles per sec- 
ond, and L is the inductance in henries. 
Having determined the reactance of the 
coil, the power factor may be determined 
from the formula: 

R 

P.F. = 

XL 

where P.F. is the power factor, R the re- 
sistance of the coil, and XL is the in- 



ductive reactance of the coil. 

The decrement of the coil in a circuit 
may be determined from the formula: 

J c 

Logarithmic decrement=3.14l6 



where R is the R.F. resistance of the cir- 
cuit, C is the capacity in microfarads and 
L is inductance in microhenries. 

Measuring the Inductance of 
Ther mo-Galvanometers 

The setup for the measurement of in- 
ductance of thermo-galvanometers is 
given in Fig. 3. LI, the radiating coil 
of the oscillator, should consist of 10 
turns of wire on any convenient diameter 
tube; L2 and L3 are 3-turn pickup coils 
in a link circuit, L4 may be a standard 
broadcast inductance of 240 microhenries; 
the variable R should be a non-inductive 
5-ohm resistor, across which is measured 
the voltage drop of the circuit for reso- 
nance indication. 

The procedure of measurement is to 
first set the condenser C at approximately 
half its capacity; the frequency of the 
oscillator is brought into resonance with 
the circuit; the D.P.D.T. switch SAV. 1 
should be in the "A'* position. The ac- 
curacy of the measurement will depend 
upon the care in obtaining the maximum 
resonance indication on the V.T. volt- 
meter. 

When the maximum resonance has been 
obtained, the capacity of the condenser C 
is determined. ( If possible, the con- 
denser should previously have been cali- 
brated.) The thermo-galvanometer is now 
placed in the circuit by setting the switch 
to the ,, IV* position. The circuit is again 
brought into resonance with the con- 
denser C, and its capacity determined. 

The inductance in microhenries of the 
thermo-galvanometer may be determined 
by subtracting the inductance of the cir- 
cuit without the meter from the induc- 
tance of the circuit with the meter; the 
inductance being computed. 
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HOW TO MAKE AND CALIBRATE 



AN I.F.-R.F. OSCILLATOR 

Because the service oscillator is of such vital importance in radio work, the author has 
consented to build and describe this compact and much-needed device. Details of 
construction and calibration without the aid of external oscillators are included. 

By CLYDE J. FITCH 



VARIOUS commercial oscillators 
have been described in the pages of 
this magazine, but until now no 
complete constructional details of 
an oscillator that can be built and cali- 
brated by the average Service-Man have 
been described. The oscillator described 
here was designed, built and calibrated 
so that exact data could he given in an- 
swer to the many requests from our 
readers. 

To expedite servicing, the instrument 
was made as simple and compact as pos- 
sible; a simple oscillating circuit was 
used employing a type '30 tube operated 
by dry cells. No attempt was made to 
design the instrument for line-voltage 
operation; the tube draws so little cur- 
rent that small-size batteries will run it 
for a long time. Furthermore, calibration 
is simplified and more accurate. Tip- 
jack connectors, mounted on the panel, 
(see accompanying photographs) provide 
ready means for measuring filament and 
plate voltages with an external voltmeter, 
so that a check on the condition of the 
batteries can be quickly made. Once cali- 
brated with fresh batteries, it is impor- 
tant for maintaining accuracy that the 
voltages remain practically constant. 

The fundamental oscillator circuit is 
designed to cover nearly all the I. P. fre- 
quencies used in commercial superhetero- 
dynes. The circuit is self-modulated at 
an audio frequency by means of a grid 
condenser and grid-leak of the proper 
values. This produces rich harmonics of 
higher frequencies that are used to cover 
the broadcast range as well as some of 
the higher intermediate frequencies. 

The instrument is calibrated by com- 
paring it with an accurately calibrated 
radio receiver. Any good receiver can 
be used, calibrated by tuning-in broad- 
cast stations of known frequencies. 

Construction of the Oscillator 

The first procedure is to select the 
parts necessary for the complete instru- 
ment. While other makes of parts than 
those used in this oscillator may be em- 
ployed it is recommended that the parts 



specified should be as closely adhered to 
as possible. 

List of Parts 

1 — Blan, new type shield 10 x 6 x 5 inches 
deep; 

1 — National, .0005-mf. variable condenser, 

type EC; 
1— National, precision dial, type M; 
1 — Clarostat, 3,000-ohm volume control, 

type P185; 
1— Aerovox, .0005-mf. fixed condenser; 
1 — Durham, 1%-megohm pig-tail grid 

leak; 

1 — Benjamin, four-prong cushion socket; 

1 — Filament switch; 

4 — Tip-jack connectors; 

2 — Eby binding posts; 

2 — Small Burgess lVi.-volt dry cells, 4 x 

1% inches; 
1 — Small Burgess 22' ..-volt "B" battery; 
1— Type '30 vacuum tube; 
1 — 15-ohm fixed resistor; 
1 — Bakelite tube 2 inches in dia., 4 inches 

long; 

Vi lb. No. 30 D.C.C. magnet wire. 

The aluminum shield box is of a new 
type with rugged corner posts that makes 
an excellent case for an instrument of 
this kind. Any of the sides can be quickly 




> 1 ' — ^ 1 fc ■ J.J— I 

0 10 2D 30 40 50 £0 70 80 90 lOOUu 120 130140 ISO 
OSCILLATOR OlAl SETTING U25 



Fig. 5 

Calibration curve of the oscillator. Each line 
is a harmonic of the one below it; in this 
manner both the t.F. and R.F. ranges are 
covered with one coil and one dial. 



removed for replacing batteries or for 
other purposes. In the instrument illus- 
trated, a bakelite-cloth covering was 
placed over the front panel for the sake 
of appearance. We recommend, however, 
that the panel be sprayed a dull black. 

The tuning condenser is of the straight- 
line-frequency type; it proved its value 
when the oscillator was calibrated as the 
calibration curves obtained were virtually 
straight lines. 

Construction of Coil 

The coil used in this oscillator was pur- 
posely wound by hand so that it could 
be duplicated by anyone; otherwise the 
builder might be handicapped by diffi- 
culty in obtaining a commercial coil if 
such a coil were specified. 

The coil was first calculated by using 
well-known inductance formulas so that 
the circuit would tune to approximately 
100 kc. with the condenser set at maxi- 
mum or .0005-mf. From these calcula- 
tions the coil illustrated in Fig. 1 was 
made. It has approximately 400 turns 
of No. 30 D.C.C. wire (the exact number 
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Fig. 3, above. Schematic circuit of this simple 

and efficient unit. 
Fig. 1, below. Winding details of the coil used 

in the oscillator. 
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Left, the front and right, the internal view of the all-range oscillator. Its utter simplicity is only too apparent. 



of turns is not important). The center 
tap was made at the approximate center 
of the winding after the coil was wound. 
The wire was bank-wound in three lay- 
ers. The manner of winding, which was 
found to be the simplest and best suited 
to this purpose, is illustrated in Fig. IB. 
The turns are numbered in this sketch 
in the sequence in which they were 
wound; the process is continued in the 
same manner until the winding is com- 
plete. 

The pick-up coil connected to the out- 
put posts consists of 15 turns of the same 
size wire. Both coils should be impreg- 
nated with boiling paraffine. 

After the coil was finished and the 
circuit calibrated the lowest frequency 
which could be generated with the con- 
denser set at maximum was 118.6 kc. 
Shielding, no doubt, caused the effect of 
a loss of inductance, which accounts for 
the higher frequency of the circuit than 
that on which the calculations were 
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Fig. 2. Complete panel details. 
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Fig. 4. Calibration curve of the broadcast 
receiver used by Mr. Fitch. 



based. Since the lowest I F. used in com- 
mercial supers is about 130 kc, the range 
covered by this instrument is ample and 
the coil was left as originally wound. 

Assembling the Apparatus 

Figure 2 shows the drilling layout of 
the panel. The panel is 10 x 6 inches and 
the tuning condenser shaft passes directly 
through the center; templates for con- 
denser and dial drilling are furnished 
with the instrument; the locations of the 
other parts are clearly indicated; the 
socket and the coil are mounted on the 
rear of the panel. The tip-jacks should 
be of the insulated type as they should 
not be in contact with the panel. One 
of the output posts is also insulated from 
the panel with bakelite washers; the other 
one is grounded. 

The two dry cells are clamped to the 
left end of the case with standard brass 
angles and strips supplied by radio stores. 
The "B" battery is similarly clamped to 
the right end plate. 

Figure 3 shows the complete wiring 
diagram. It will be noted that the nega- 
tive terminal of the "B" battery is 
grounded to the case. The center termi- 
nal of the volume-control and the rotor 
plates of the condenser are also grounded. 
The values of the parts are clearly indi- 
cated on the diagram and agree with 
those called for in the list of parts. A 
study of the photographic illustrations 
will show more clearly how the apparatus 
is assembled. 

Calibrating the Oscillator 

By tuning-in various broadcast stations 
on a standard receiver of good design, ac- 
curate frequencies are available, espe- 
cially from quartz crystal - controlled 
broadcast stations; these are used for 
calibrating the oscillator. The simplest 
procedure is to first plot an accurate cali- 
bration curve of the broadcast receiver. 
Such a curve is illustrated in Fig. 4. Fre- 
quency in kilocycles is plotted against 
tuning dial settings. 

The next step is to disconnect the aerial 
from the broadcast receiver and connect 



the insulated output post of the oscillator 
to the aerial post of the receiver and con- 
nect the other post to the ground of the 
receiver. By switching on the oscillator, 
a series of harmonics may be heard by 
turning either the oscillator dial or the 
broadcast receiver dial. We are now pre- 
pared to make a very accurate set of cali- 
bration curves of the oscillator, after 
which the calibration can be further 
checked by heterodyning with crystal- 
controlled broadcast station waves. 

The first step is to set the oscillator 
dial at its maximum or 150. Then tune 
in a harmonic of the oscillator at the 
highest dial setting heard on the broad- 
cast receiver. Turn the volume-control 
of the oscillator until the harmonic sig- 
nal is very weak and an accurate dial 
reading of the receiver is obtained. On 
this particular set a harmonic was heard 
at 87 on the receiver dial. This indi- 
cated, from Fig. 4, a frequency of 593 kc. 

Now slowly decrease the tuning dial 
settings of the broadcast receiver (leav- 
ing the oscillator setting as it was) until 
another harmonic is heard. In this case 
one was heard at 70 on the receiver dial 
and from Fig. 4 indicated a frequency 
of 711.5 kc. The former figure subtracted 
from the latter, or 711.5 minus 593, equals 
118.5. This is the fundamental frequency 
of the oscillator because each harmonic 
differs from adjacent ones by an amount 
equal to the fundamental. 

We can check the accuracy by dividing 
593 by 118.5, which gives 5 and a slight 
amount over indicating that our readings 
were not exact. Evidently we were work- 
ing on the 5th and 6th harmonics. Di- 
viding 593 by 5 gives 118.6 as the funda- 
mental. Six times 118.6 would give a 
frequency of 711.6 for the 6th harmonic 
instead of 711.5, which was obtained from 
the curve. 

Knowing that the fundamental fre- 
quency is 118.6 at the 150 degree setting 
of the oscillator dial, we can mark off 
on the calibration chart (Fig. 5) har- 
monics up to the 12th, spaced 118.6 kc. 
apart 

(Continued on page 121) 
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A COMPACT OHM-- 



AND OUTPUT METER 



By JACK GRAND 



THE ohm- and output meter described 
in this article is primarily meant for 
the Service Man who owns a good 
set tester and yet wants the im- 
proved features of the later types that he 
may not be able to afford at present. 

The ohm- and output meter illustrated 
is a combination of instruments used to 
indicate resistance and A.C. output volt- 
age on the same meter. This is accom- 
plished by means of a copper-oxide recti- 
fier and a 3-pole, 6-throw switch. This 
meter can be built at a nominal cost as 
all parts are standard and are easily ob- 
tained. 

Some practical uses for this instrument 
are as follows: As an ohmmeter, it has 
three convenient ranges: 0-1,000, 0-10,000 
and 0-100,000 ohms, and is used to find 
unknown values of resistors; for continu- 
ity testing; checking balanced conditions 
of tapped transformers; opens; shorts, 
etc. 

The output-meter has three ranges as 
follows: 0-1, 0-10 and 0-100 volts A.C. It 
is used in conjunction with oscillators for 
aligning condensers and I.F. coils, for lo- 
cating hum, level indicators, etc. 

The parts used for the ohmmeter are 
a 100-nia. shunt for the 0-1,000-ohm range; 
(this range should be used as little as pos- 
sible as the drain is quite heavy); a 10- 
ma. shunt for the 0-10,000-ohm range; and 
a 4,000-ohm resistor for the 100,000-ohni 
range. 

Ily clever use of the 3-pole 6-throw 
switch the 1,000-ohm variable resistor is 
used to compensate for high or low bat- 
tery variations on all ohmmeter ranges. 

On the 0-1,000-ohm range, with the 
switch in position, a 50-ohni fixed-resistor 
is automatically placed in parallel with 
the 1,000-ohm variable resistor, serving a 
two-fold purpose — it will bypass current 
from the variable resistor as well as 
change its range to less than 50 ohms. 

This low range is required to get lull- 
scale deflection with a 4%-volt battery. 
With the switch in position for 0-10,000 
ohms, only the 1,000-ohm variable resistor 
is in series with the meter. In this man- 
ner 450 ohms is obtained for full-scale 
deflection with 4'' 3 volts applied. With 
the switch in position for 0-iou.uoo onms, 
the 4,000-ohm resistor is automatically 
placed in series with the 1,000 ohm vari- 
able resistor thus obtaining 4,500 ohms 
for full-scale deflection with the 41/.. -volt 
battery. 

All resistance readings are in multiples 
of 10. The scale on tne meter is cali- 



brated to 100,000 ohms. All that is neces- 
sary when using the 10,000-ohm scale is to 
leave one cipher off the indicated figures 
on the 100,000-ohm scale, i.e., when the 
reading of the scale shows 1,000 ohms, 
leaving a cipher off the end figure, gives 
us a value of 100 ohms. On the 1.00O- 
ohm scale, two ciphers are left off for ob- 
taining correct values. 

For the output-meter ranges great caie 
must be exercised in connecting the recti- 
fier. The polarity must be correct and 
the D.C. side of the rectifier must go to 
the meter, otherwise — "it is just too bad." 

The resistance of the rectifier at full- 
scale deflection of 1 ma. is about 460 
ohms; therefore, a 500-ohm resistor is 
placed in series with the rectifier to get a 
1-volt A.C. reading; on the 10-volt scale 
a 10,000 ohm resistor is connected in 
series and on the 100-volt range 100,000 
ohms is used. 

The Parts 

Standard stock-type resistors of good 
makes may be used. The 1,000 ohm vari- 
able resistor will compensate for resist- 
ance error and also for high and low bat- 
tery voltage. The A,C. voltages are only 
approximate. If greater accuracy is re- 
quired, precision-type resistors are recom- 
mended. (A rectifier calibration-curve is 
shown on page 656, May, 1932 issue of 
Raiho-Ckaft. ) By the use of a switch 
with more poles, additional voltage ranges 
can be added. 

The ohm- and output meter can be built 
in a small compact unit with self-con- 
tained battery as shown in the pnoto- 
graphs. There are only a few wires and 
they can be neatly arranged. Heavy spa- 
ghetti covered bus-bar is recommended in 
connecting the shunts as fine wire has a 
high resistance and will introduce errors 
in the readings. 

The entire unit ean be mounted in a 
box 4V& x 6% inches; the depth of the 
box is dependent on whether the builder 
desires to have the battery in or out of 
the box. If the battery is not wanted in 
the box it must be connected in series 
with one of the test leads and either of 
the ohm tip- jacks. 

The list of parts used are as follows: 
cine Weston :iul. 0-1 -inn, meter: 
cine T11 11 rex ivrtihVr. liX : 
fine Vim HMUinn. snniit. IM : 
One Van lu-mn. mIiiiiiI. III! : 
<iiir Clarostat ."lO-uhni flx««<l-reslstor, K4 : 
cine Kleetnitl resistor, type HI, loon ohm*. lt-"V : 
one Lynch 4.noo-o1im resistor, 1 watt, lio ; 
One Lyneh rioo-«ilim resistor. 1 iviitt. lia : 
[Confining on />".</«' 112) 




Fig. A 
Front view. 




Fig. B 

Interior view showing connections. 




Fig. 1 

Schematic circuit. 
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In a series of articles of which this is 
the second, the author describes the 
circuit arrangement used. 



IN the July issue of this publication the fundamental connec- 
tions underlying the principle of operation of all set anal- 
zers were described. In this installment we will discuss the 
actual switching arrangements used in a typical analyzer. 
To enable you to understand how meters are connected to 
the circuits of four- and five-prong tubes in the Jewell 444, see 
Fig. 3, which shows the terminal designations for a four- and 
five-hole socket. The grid is indicated as "G," the plate as "P," 
the filament as §t lV for negative and "HI" for positive, and 
the cathode as "K." These terminal designations are followed 
throughout in this analyzer. 

The master selector switch is arranged for these designations, 
therefore, if you will keep these letters in mind you will always 
know how the meter is connected to the circuits. 

Master Selector Switch 

There are twenty-two positions for the master selector switch 
including the "off" position. Counting from left to right begin- 
ning at the bottom, the first position is marked "R-C" meaning 
Resistance-Continuity (the function of this will be described 
later); No. 2 is "H-H-12V," signifying that the D.C. voltmeter 
is connected across the filament circuit using the 12-volt scale; 
No. 3 is "K-H-60V M meaning that the voltmeter is connected 
between cathode and heater using the 60-volt scale; No. 4 is 
"K- 11-300 V." meaning the volt met or is between heater and 
cathode using the 300-volt scale; No. 5 is "K-12 MA/* meaning 
the millianimeter is in series with the cathode circuit using 




Photograph of the internal wiring of the Jewell 444 analyzer. 

HOW TO USE A 
SET ANALYZER 

By F. L SPRAYBERRY 



the 12-ma. scale; No. 6 is "G-H-30V." meaning the voltmeter is 
between grid and filament using the 30-volt scale; No. 7 is 
*T-H-300V." meaning the 300-volt scale is between plate and 
filament; No. 8 is "G-K-12V." meaning the 12-volt scale is be- 
tween grid and cathode; No. 9 is "G-K-60V." connected as 
No. 8 except that the 60-volt scale is used; No. 10 is "G-K-120W' 
and is the same as Nos. 8 and 9 using the 120-volt scale; No. 11 
is "G-12 MA meaning the 12-ma. scale is in series with the grid 
circuit; No. 12 is "CU-K-6V" meaning the 12-volt scale is be- 
{Continurrl on p<ttjr 125) 
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This instrument may also be used as a capacity 
meter. The solid line corresponds to the tow 
range, and the dotted line to the high range. 



Complete schematic circuit of the Jewell 444 set analyzer. The numbers on the rotary switch 
correspond to those discussed by the author. In reality, they refer to those circuits in which the 
meter is connected for a given measurement; for instance, with the switch set on the "G-K" 
terminal, the meter is connected between the grid and cathode of the tube. The three "G-K" 
points correspond to three different scales on the meter, 




Fig. 3 
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I EQUALS E OVER R 



The fact that current flow in an electrical circuit 
depends upon voltage and resistance means noth- 
By C. W. PALMER mg unless one can visualize what is actually going 

on. In this extremely novel presentation, the author 
shows not only ''how" but "why. 11 



PEOPLE not familiar with electricity 
have the idea that little is known 
alnmt this subject. This assumption 
is incorrect, as probably more is 
known about this science than about any 
other. Because mechanical motions and 
forces can be seen and felt, it is easy for 
the average person to understand and 
foretell their actions and the results en- 
suing. For example, few people would 
question the result of striking a piece of 
wood with the sharp edge of an axe or 
dropping an egg on a concrete floor; but 
when the problem is to visualize what is 
taking place in an electrical circuit, they 
are entirely at "sea." 

If we remember that we cannot see or 
hear electricity directly* but can only 
observe its effects, the study of electricity 
— and its companion radio — will be much 
simplified. 

Electricity (according to the electron 
theory) consists of extremely small mov- 
ing particles, these particles have been 
named electrons and protons. These elec- 
trons and protons do not carry electricity, 
as some people think, they constitute elec- 
tricity. In other words, an electron or 
proton is nothing but a small quantity of 
electricity. Electrons and protons are 
separated because they act differently; 
the electron is said to be a negative 
charge while the proton is a positive 
charge. 

The average person usually believes an 
electron to be a very small particle of 
matter; beyond this elementary concep- 
tion his ideas are vague and usually con- 
tused. 

Let us first consider "Matter/' Matter 
is any substance having weight and vol- 
ume — the air. the earth, the water, are 
all forms of matter. 

The Atomic Structure 

Consider a bar of copper (an element) 
as shown in Fig. 1. This bar shows cer- 
tain peculiarities which identify it as 
copper, and even a very small piece, such 
as R of Fig. 1, cut from this bar will be 
characteristic of the whole piece. If it 
were possible to keep cutting down the 
size of the piece of copper, we would 
arrive at a point where a further cut 
would result in changing its character- 
istics, and it would no longer be identified 



as the same material as the whole. This 
particle containing all the peculiarities of 
the whole piece is called a* molecule of 
the element. 

Since the molecule has the same char- 
acteristics as the whole, it, too, must be 
subdivided if we are to discriminate be- 
tween one substance and another. Now, 
since all substances have different consti- 
tuents, their molecules must be different, 
and science has been able to break down 
the molecule into still smaller particles 
called atoms. An atom of hydrogen is 
different from an atom of helium; an 
atom of copper is different from an atom 
of zinc, etc. Atoms cannot exist by them- 
selves in a normal state — at least two 



atoms must be combined to form a mole- 
cule. 

The atoms of every substance, regard- 
less of its nature, are composed of elec- 
trons. This means that all substances 
contain electricity, which seems contra- 
dictory to our general knowledge, al- 
though it is apparently true as we shall 
soon see. 

In its normal state, an atom contains 
a certain number of electrons and protons 
arranged in a particular manner. Each 
substance has a different combination and 
grouping of the charges. Hydrogen, for 
example, the lightest substance known, 
contains only one electron revolving 
(Continued on page 118) 
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A molecule of a substance, say at B FiQ. 1, is composed of positive and negative electrons such 
as illustrated at Fig. 2 or Fig. 3. Fig, 4 illustrates the logical sequence used in breaking 

down the substance. 
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FIG. 3 



The uncharged, separated molecules in Fig. 5 cause a flow of current as shown in the lower Part 
of the same figure when touched. This flow ceases in a very short time, but may be caused to 
flow for a longer time by the application of an E.M.F. as shown in Fig. 6. 
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THE THEORY AND CONSTRUCTION 
OF ATTENUATORS AND 
LINE FILTERS 



By HY LEVY 



In the May and June issues of this publication, 
there was described the theory and operation 
of impedance matching. In this discussion, 
final calculations for "H"- and 'T'-type pads 
are submitted by the author. 



WE can now proceed with 
the design of an H-type 
pad to give us the desired 
20 decibel loss as deter- 
mined in our own problem under 
consideration. Assume we did not 
have Table 3 from which the values 
of Z t and Z 2 may be obtained, but 
that we wish to calculate our own 
values of Z t and Z, for the pad. To 
determine the constants of the pad, 
it is necessary to know the working 
formulas for an H-type network. 
The working formulas will not be 
derived in these papers, but it can 
be shown that the formulas for H- 
type networks are as follows: 



TABLE 4 





«* 

Vi It 


Yl Ir 


Zo- 200 
Ohm* 


Zo • 500 
Ohms 


Zo • 600 
Ohms 


21 




Zl 
Ohm* 


Zl 
Ohm* 


Zi 


Ohm* 




.06 


Lit 


11.3 


1760 


69 


4400 


34 


6660 




.10 


1.B6 


S3.0 


666 


66 


6160 


69 


£674 




.16 


1.41 


34.0 


6T1 


66 


1466 


106 


1T14 




.BO 


1.66 


46.0 


426 


113 


1066 


136 


1666 




.66 


1.T6 


66.0 


366 


140 


660 


169 


964 


10 


.60 


3.14 


104.0 


140.6 


669 


361.6 


816 


466 


to 


1.0 


10.0 


164.0 


40.4 


410 


101 


496 


161.4 


30 


1.6 


S1.6 


190.0 


13.6 


4T6 


33.8 


6 TO 


40.6 


40 


CO 


IOOjO 


196.0 


6.0 


496 


6.0 


690 


6.0 


60 


B.6 


316.0 


too.o 


1.3 


600 


3.6 


600 


' 3.6 



"Z/' the series element 



Z« /A — 1 \ 
2 \A + 1/ 



2 Zo A 

"Z 2 " the shunt clement = (2) 

A2- 1 

"Zo M the characteristic impedance = 

2v/Z, (Zt + Zi)....(») V, 



Given: To design a 20 decibel pad to 
(1) work between two 200-ohm impedances. 
(See Fig. 10.) 

From Table 3, the value of "A," (see 
Fig. 9) the amplification constant, can 
be determined. The amplification constant 



Examples of Design 

We may now proceed with the appli- 
cation of these formulas to the design 
of the H-type pad to give us the desired 
20 decibel loss as previously determined 
in our own problem under discussion. 




Fig. 10. above. H-type pad working between 

two 200-ohm Impedances. 
Flo. 11> center. A completed H-type pad 

causing a 20 db. loss. 
Fig. 12, below. A typical T-type network. 



— at 20 decibels is given as 10. 
V, 

Therefore "A" is equal to 10. 
<4 Z,/' is equal to 200 ohms (given). 
Then "Z," the series element from equa- 
tion (1) is 



Zo /A - 1\ 

~ 2 \A + 1/ 
200 /10 - 1\ 

2 \10 + 1/ 

(n) 



Zi « 100 



zi 

-o^WWWvW 





Fig. 13, above. Equivalent circuit of Fig. 12. 
Fig. 14, below. A T-type network working 
between two 200-ohm impedances. 



Z, = 100 X .82 

Z, - 82.0 ohms 
and "Z," the shunt element from 
equation (2). 

2 Zo A 



Z> 



7 n = 



A 5 -l 
2 X 200 



X 1Q 



10 2 



z 
z 2 



4000 



99 

40.4 ohms. 
The completed network will look 
as shown in Fig. 11. As shown in 
this figure, the H-type pad having 
the series element equal to 82.0 
ohms, and the shunt element equal to 40.4 
ohms, will cause a 20 decibel loss to be 
introduced bet wen V, the input terminals, 
and V 2 the output terminals, reducing 
the input voltage of 1.5 volts to the de- 
sired value of .15 volts across the 
load impedance, which was the problem 
under consideration. It will be noticed 
that the calculated values of and 
"Z a " check with the values given in 
Table 3. 

It was previously stated, that the image 
impedance must equal the characteristic 
impedance, in order to realize perfect im- 
pedance matching characteristics. This 
equality is shown below: 

"Z 9 " the image impedance = 200 ohms 
(given). 

"Z," the characteristic impedance from 
equation (3). 

{Continued on page 115) 
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<ri II O 
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Zi - 164 OHMS 



Zz « 40.4 
OHMS 



Z0« 200 OHMS 




Zq»200 Ohms 




Flo. 15, above. A completed T-type network 

causing a 20 db. loss. 
FIq. 16. below. Illustrating a blfllar winding. 
A and B are the ends of the winding. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 



OPERATING NOTES 

By BERTRAM M. FREED 



IT would seem that scarcely a week goes 
by without the radio Service Man meet- 
ing some serious problem, which in his 
opinion, is the most baffling and aggra- 
vating he has ever encountered. Yet, 
when once a difficult assignment is com- 
pleted, never to be forgotten, subsequent 
failures of the same nature quickly recall 
the solution. Such a situation, recently, 
proved to be of such character, that men- 
tion of it must be made here. 

Sparton Model 740 

The complaint on a Sparton, model 740 
receiver, similar to the model 301 (shown 
on page 459, of the February, 1931 issue 
of Radio-Craft) except for the additional 
tuned R.P. stage and modification of the 
band-selector connections, was "very 
loud hum, accompanied by weak and dis- 
torted reception." Occasionally, one finds 
a shorted cathode filament 485 tube to be 
the direct cause of this same condition. 
(The 485 tube possesses the same char- 
acteristics as the 484 except for the fact 
that the 485 is a quick heater.) How- 
ever, the tube checked satisfactorily. 

Grid voltage on the '50 tubes, being 
normal, vetoed the presumption that the 
bias resistor was shorting at some point 
to the chassis. A careful socket analysis 
was made of the entire receiver with 
only a single clue, the plate voltages were 
slightly below par. 

All this time, in order to complete the 
necessary tests, the set had been switched 
''on," and the terrific hum drove all 
within audible range almost to distrac- 
tion. When the detector tube was re- 
moved, the hum decreased nearly 75 per- 
cent. As the power amplifier was func- 
tioning properly, this led to the conclu- 
sion that the fault lay in the power sup- 
ply. Logically, the first thought was 
open-circuited filter condensers. 

A 2 mf., 600-volt condenser was se- 
lected from the kit and connected from 
chassis to rectifier filament, red speaker 
lead and blue speaker lead, in turn. (The 



red and blue speaker leads connect to 
the speaker field which is used as a choke 
in the plate supply.) This move did not 
reduce the hum but the frequency of the 
note changed. Leaving the condenser 
connected from chassis to red speaker 
lead, another unit of like characteristics 
was connected from the blue speaker lead 
to chassis. The hum diminished consid- 
erably. 

The condenser block in this receiver is 
composed of three 2 mf. sections. It 
appeared unlikely that two sections would 
open-circuit at one time. To definitely 
determine this fact, the three condenser 
leads were unsoldered from their respec- 
tive positions in the circuit, and with the 
set switched "on,** each lead was con- 
nected first to the high voltage and then 
to chassis to obtain a discharge. How- 
ever, it was not possible to obtain a spark 
from any of the condenser sections. 

The two nuts holding the block to the 
chassis were loosened and the block re- 
moved. A cursory examination disclosed 
the fact that the common lead which 
should have been soldered to the bottom 
of the can, and which is external to it, 
was not making contact; consequently, 
each section of the block was actually by- 
passing the hum voltage right around 
each choke, instead of to the ground. 
After connecting this lead and replacing 
the block the receiver performed in nor- 
mal manner. The condition described is 
illustrated in Fig. 1. 

Sparton 737 

In the Sparton 737 ("gold" model, 600 
series), one of the most frequently re- 
ported complaints is "fading.** This may 
be caused by many defects, some of which 
have been previously described in these 
columns. Several months ago, such a 
complaint was followed up. 

Aerial, tubes, the R.F. coil bobbins and 
the reproducer were all checked and they 
tested normal. Nevertheless, after about 
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a half hour, the receiver commenced to 
fade, accompanied by an annoying sput- 
tering and cackle, until finally, the set 
ceased to function. 

The cackling and sputtering condition 
pointed definitely to some breakdown in 
the receiver; at the same time an arc 
was undoubtedly being produced. 

With this in mind, different parts of 
the receiver and chassis were tapped with 
a light tack-hammer, care being exercised 
when the tuhes were tapped, in an effort 
to locate the defective member by repro- 
ducing the arcing — and the resulting 
noise. This was made with the switch 
"on.** When the push-pull audio input 
transformer was struck smartly, the set 
started to perform with a series of cackles. 

(The above method of locating trouble 
might well be applied to the location of 
poor or unsoldered connections.) 

After the receiver had operated nor- 
mally for some time and again faded, 
striking the same unit restored reception 
to normal. A close persual of this unit 
disclosed the primary shorted to the core. 
A new transformer was installed and the 
job was done. 

Since that time, eight transformers 
have been replaced on other service calls 
to remedy the same defect in the same 
model. 

Two other common complaints have 
been found on the Sparton 737 receiver. 
In one case, the symptoms were weak re- 
ception and a loud howl as the volume 
control was turned down. 

In such instances a socket analysis will 
show lack of plate voltage on one of the 
first three (untuned) R.F. tubes occa- 
sioned, generally, by a poor socket con- 
tact. In order to repair these sockets, it 
is necessary to remove the sub-panel as- 
sembly from the metal shield can. The 
two nuts holding the shield can to the 
shelf should be loosened and removed, and 
the shield can moved away from the dial 
to disengage the R.F. amplifier from the 
(Continued on page 117) 
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Fig. 2 

Chassis arrangement of the Stromberg Carlson models 25 and 26. 
Lack of volume on these sets may be caused by a defective .04-mf. 
bi-resonator condenser. One type is shown in B above. The procedure 
to follow is described in the text and at A above. 



Fig. 1 

Trouble was caused in a Sparton 740 because 
the lead which should connect to the can was 
not connected at all; each section of the unit 
was bypassing the hum around the filter chokes. 
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THE SERVICE MAN'S FORUM 

Where His Findings May Benefit Other Radio Technicians 



LASSOING BUSINESS 

Editor. Kaimo-Cuakt: 

In Fig. A is illustrated our service 
shop. All of the equipment excepting 
the Jewell 199 set analyzer (which has 
been rewired) is home constructed. A 
description of the "lab." may be of gen- 
eral interest. 

A standard large-size office desk cov- 
ered with linoleum provides a working 
bench as well as eight drawers, one for 
each of the following: tools, hookups, 
condensers, resistors, volume controls, 
hardware and small parts, miscellaneous 
units. The test panel, at the rear of 
the desk, was constructed from veneer 
38 in. x 58 in. x V 4 -in. thick, mounted on 
a heavy wooden frame. 

On the panel at the lower right is an 
A.C. subpanel with "on-off" switches for 
all units as well as controlled outlets for 
a soldering iron and radio receivers under 
test; a master switch turns off every- 
thing. In the opposite 
lower corner is a complete 
power plant delivering 
"A," "B," and "C" volt- 
ages; and a Tungar bat- 
tery charger. 

A Jewell 199 analyzer 
rewired for quick socket 
voltage analysis and a 
complete set of adapters 
are handily arranged at 
the center. To the left of — 
the Jewell instrument are 
the antenna and ground leads, brought 
to the panel on G. K. stand-off insulators. 
At the upper right is a broadcast-band 
shielded oscillator provided with a plug- 
in jack type of output connection. 

On the subpanel in the upper left-hand 
corner of the panel is mounted a tube 
tester to indicate mutual conductance, 
filament emission, and shorted elements; 
a switching arrangement places the 8- 
scale Weston meter in series or shunt 
connection to any radio cireuit; also, the 
meter may be used for external voltage 
and continuity tests. Provision is also 
made by means of tip-jacks to place any 
other meter in the circuit for adjustment 
or comparison. A line-filter reverse 
switch and control is built in. 

In addition to the equipment on the 
panel there is one D.C.-type 90 to 1500 kc. 
oscillator; a two-button mike; and two 
dynamic and three magnetic test speak- 
ers. There also is available a Universal 
meter equipped with test prods and hav- 
ing four milliamp., three ampere, five 
voltage and three ohmmeter ranges; 
namely, a total of 15 ranges for one lone 
meter! 




Fig. A 

How's this tor a Service Shop. 

A card index is kept for changes on 
sets, and duplicate analysis blanks. In 
the tube rack at the left of the panel 
there is kept a complete set of matched 
tubes. A total of about 200 good hand 
tools are provided. 

At the extreme left (under the big 
Peerless speaker) is under construction 
for a local publicity company, a rack-and- 
panel type of amplifier. Radio, phono* 



rHE Official Radio 
Service Mens Asso- 
ciation, sponsored by 
Radio- Craft, invites all 
Service Men who are not 
members of the Organi- 
zation to write for an 
application blank. It is 
the official sewice or- 
ganization of this maga» 




zine and is maintained 
solely for the interests 
of Service Men. Mem- 
bership cards are issued 
upon passing a written 
examination which is 
forwarded by mail. 
Write for yours today. 
The O.R.S.M.A.. 98 
Park Place, N. Y. 



graph and two mikes are switched by 
means of jacks and patch cords on the 
panel into two amplifiers; and from this 
combination, into five reproducers. 

We <t re ve ry p ro u d of our radio lib ra ry ; 
a complete file of all radio publications 
is kept. Not shown in the photograph 
is another table for working tests; and 
long shelves provide for chasses, parts 
and tubes. 

(Note — We may he radio men but we're 
not type-mill pushers!) 

R. M. Castk, 
Dunbar Radio Co., 

Dunbar. IV. Ya. 

("Mill pusher" or no mill pusher, our 
correspondent writes an interesting let- 
ter. We are sure that if more service 
organizations would follow a cleamcut 
plan in laying out a service shop, as have 
the members of this company, sales re- 
sistance would be greatly reduced. — 
Technical Editor.) 



space in "our" magazine for this letter; 
I say "our" because I feel that "It" be- 
longs to the Service Man. 

I hardly know just how to put it but 
anyway here goes. I am sure that there 
is not a Service Man that has not heard 
these words or something similar, "Why, 
I can order that tube from a mail order 
house for about half that price," and the 
smaller the town the more often he hears 
this plaintive refrain. 

Consequently, I have a far fetched sug- 
gestion to make; I am confident that if 
the Service Men of the country at large 
would stick to it, it would work. 

If the Service Men as a body would 
back the product of some reliable tube 
manufacturer, handle his line exclusively 
and talk quality; and if this manufac- 
turer would refuse to sell these tubes to 
the gyp houses I think, In my way of 
seeing things, that the result would be 
a big step towards helping all concerned. 

I would appreciate hear- 
— ing what other Service 
Men have to say on this 
subject; in fact, the small 
radio dealer also might 
well benefit by subscribing 
to the same plan. 
Lkk F. SciiTjokskk, 

Lee F. Schlosscr Radio 
Service Co.. 

Halcyville. Ala. 
- (There are two sides to 

this story, as there are to 
most, so let's hear what the "anti's" have 
to say. — Technical Editor.) 



CONTROLLING THE PRICES 
OF TUBES 

Editor. Hadio-Ckaft: 

I wish that you would grant me a little 



DANCE STATIC 

Editor, Radio-Cuakt: 

The writer was called in to service a 
set in which there was interference. 

The people danced quite a bit and when 
a couple passed (in the front room) a 
certain spot close to the front door the 
radio set seemed to want to fall apart 
due to the terrific noise it emanated. 
Well, I knew there was a loose connec- 
tion but could not find it — so "Hawkshaw" 
went to work. 

No loose connection in sockets or base 
plugs on the first floor, so up I went to 
the second. Nope, no luck. Nearly ready 
to give up, I went to asking questions. 

I found out that Mr. Amateur a few 
years back had torn up a plank in the 
attic and done some wiring. Hp comes 
the plank again and the mystery of a 
loose connection is solved — you know, 
resin joints. 

T. E. Dat.y, 
8 Brook field, JieuUih Park, 
Cleveland, Ohio. 
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Fio. 1 

Photograph of the new "resistance adapter/' 

PRIZE AWARD 

ADAPTER FOR "RESISTANCE 
SERVICING" 

By Robert Barton 

VV/ITH the coming of ''resistance meas- 
W urement" (prong of socket to chassis, 
etc.), as a basis of service procedure, the 
writer submits a description of a small 
unit which he has used for quite a while 
with satisfactory results. It speeds serv- 
ice work "like nobody's business!" 

This device is a special plug adapter, 
illustrated in Fig. 1, which is cheaply 
and quickly constructed, its object being 
to provide a simple means of making elec- 
trical connection to the socket prongs 
when they are below the snbpanel or 
surrounded by a non-removable shield. 
Contacts on the top plate are "straight 
through" connected to the prongs. 

For its construction in UY-type. pro- 
cure a 5-prong short-wave coil-form, such 
as the old Dresner, Octocoil, etc., and a 
flat piece of bakelite approximately the 
diameter of the coil form. Drill holes in 
the bakelite plate in the relative position 
of the tube prongs> and bolt short screws, 
to which are fastened lugs and lock wash- 
ers, through these holes. To these lugs 
are soldered lengths of busbar which are 
then pushed through their respective holes 
in the prongs and drawn up snugly; sol- 
dering these pieces to the respective 
prongs ("grid" contact to grid prong, 
"plate" contact to plate prong, etc) com- 
pletes the job. 

A unit of this type having low-resist- 
ance, convenient contacts to "jab up 
against" when making a resistance test 
instead of "fishing around" in a hidden 
socket, is something that I think will 
appeal to other Service Men. 

Of course the same idea can be adapted 
for any type of socket; for instance in 
making such a device for a six-prong 
socket, procure a tube base with the re- 
quired number of prongs in it, drill six 
holes in the top plate and then proceed 
as described for the 5-prong tube circuits. 

By measuring the resistance between 
the chassis and each prong of each tube 



SHORT CUTS 

IN RADIO SERVICE 



$10 for Prize Service 
Wrinkles 

Previous experience has indicated that 
many Service Men. during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great Interest to their 
fellow Service Men. 

As an incentive toward Obtaining informal 
tion of this type. RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 

The judges are the editors of RADIO- 
CRAFT, and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre- 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send in as many 
Wrinkles as you ple?se. Everyone is eligible 
for the prize except employees of RADIO- 
CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c o RADIO-CRAFT, 98 Park 
Place. New York City. 



socket, wkh the current turned off. and 
comparing the resulting figures with pre- 
viously prepared tables for sets of similar 
type resistor, opens, shorts and changes 
in value; condenser shorts and leakage; 
and instrument shorts; opens or grounds 
are readily detected. 




Fig. 2 

Mr, Sager's remote control system. 
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Articles on the "chassis-to-tube-prong re- 
sistance" method of radio servicing for 
which this adapter is designed have ap- 
peared in contemporary publications, to 
wit: "The Resistance Measurement 
Method of Servicing," in the June 1932 
issue of "Service" magazine, and; "Re- 
sistance Measurement," in the May 1932 
issue of "Radio and Music Merchant" 
magazine. 
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REMOTE CONTROL OF A. C. 
DYNAMIC SPEAKER FIELD 

By C. M. Sager 

'HEN operating a dynamic reproducer 
with an A.C. field which is entirely 
remote from the set, it is necessary to 
turn the field supply to the speaker "on" 
and "off," at the speaker, with the result 
that the current is often left turned "on," 
when not in use. 

A small relay, of the type formerly used 
to control "B" eliminators and battery 
chargers, can be used to turn the speaker 
on and off automatically. 

Remove the winding from the relay 
magnet (this being about No. 18) and 
rewind with. No. 32 enameled wire, ran- 
dom wound, to completely fill the spool. 
The rewound relay is connected in the 
center lead to the speaker input trans- 
former, and operates on the plate current 
of the power tubes. Using two '45 or '47 
tubes, with a plate current of 60 to 65 
milliamperes, only about 4 or 5 volts drop 
across the magnet winding is required to 
operate the relay. See Fig. 2. 



A "SHORTED TURNS" TEST 
By Clifton E. Wellman 

| HAVE never seen described in any ra* 
I dio magazine the following method oi 
testing for shorts in power transformers. 
It does not require elaborate or expensive 
equipment. 

Many Service Men cannot tell when a 
power transformer is faulty, unless it has 
reached the point where it may be identi- 




- CLOCK SPRING 
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Fio. 3 

Here's how to test those shorted turns. 



Fio. 4 
The screw starter. 
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fied by the looks, the smell, or the open 
circuit condition of a secondary winding. 

However, by utilizing the primary wind- 
ing of the transformer to be tested as a 
shunt for an A.C. 150-volt meter, as shown 
in Fig. 3, shorts in the secondary wind- 
ings are indicated by the drop in the 
meter readings. These should be checked 
against readings taken from transformers 
known to be O.K. A chart should be 
made up of these readings of the popular 
makes of radio sets that come into the 
shop; (the readings between different 
makes of transformers do not differ very 
greatly). Shorted turns in the primary 
windings may also be indicated in this 
test. 

The following tests and readings, sub- 
mitted as examples, were made upon a 
Victor model R-15 power transformer: 

Volts 

Voltmeter readings, test prods open. 110 
Voltmeter readings, test prods 

shorted 0 

Test prods connected to primary of 

trans., A to C. No. load 90 

Test prods connected to primary of 

trans., A to B. No. load 86 

Test prods connected to primary of 

trans., B to C. No. load 1 

Test prods connected from A to C. 90 
Add the following load— dial light. 89 

2 power tubes 71 

Rectifier 52 

4 screen-grid tubes 32 

Short rectifier plate to grid 1.5 

Short rectifier filament 10.5 

Short rectifier filament to plate. . 70 

Short power tube filament 28 

Short '24 tube filament 26 

Therefore, readings that differ very 
much from the chart below would indi- 
cate that the transformer is not O.K. 

Volts 

Victor R-15— Sec. free 90 

Load 2 pr. tubes and rect 52 

Crosley 30S-31S-33S-34S— Sec. free.. 85 

Load -rectifier 58 

Radiola 41— Sec. free 96 

Load -rectifier 62 

Atwater Kent 44— Sec. free 78 

Load-rectifier 56 

Philco 77-77 A— Sec. free 84 

Load-rectifier — all tubes 30 



A GOOD SCREW-STARTER 
By Ray L. Mason 

A SERVICE tool that I have found ab- 
solutely indispensable in my shop is 
made from a piece of copper tubing (such 
as refrigerator men or auto mechanics 
usually have around) about six inches 
long and with a diameter of about J / + in. 
or larger, (if copper tubing is not avail- 
able an old curling iron will furnish the 
tubing) and, a piece of clock spring. 

Pinch the end of the tube in a vise un- 
til almost closed, insert two pieces of 
clock spring about one inch long into the 
tube, leaving about a half inch protrud- 
ing, then pinch tightly and you will have 
one of the best screw-starters you could 
ever find. The completed tool is illus- 
trated in Fig. 4. 



A SCREEN-GRID DETECTOR 
FOR THE A.K. 37 

By George Stoneham 

WOLUME and sensitivity were increased 
V approximately three times, selectivity 
was improved and tone quality was un- 
impaired by making a few slight changes 
in an A.K. model 37 receiver. The 
changes made in this radio set may be 
made in any receiver where the type '27 
detector operates with comparatively low 
plate voltage and R.F. input. 

The original circuit of connections is 
shown in Fig. 5A; B, the completed dia- 
gram, incorporates a type '24 tube as the 
detector. 



THE SERVICE MAN'S FRIEND 
By Wilbert L. Misner 

I N the life of every Service Man there 
' comes a time when he will accidently 
mar the surface of a radio receiver cabi- 
net. The writer takes care of such con- 
tingencies by always carrying along a 
small bottle containing clear varnish and 
capped by a rubber stopper. The pro- 
cedure is illustrated in Figure 6. 

The rubber stopper moistened with a 
little varnish is rubbed over the scratch 
until the varnish flakes have been dis- 
solved and mixed with the fresh varnish 
and presto, the scratch will have dis- 
appeared! 

Where the scratch has gone through 
the surface of the varnish and reached 
the wood, use a soft-lead pencil to darken 
the surface and then follow the procedure 
previously described. 



REPAIRING A.K, POWER PACKS 
By Herbert W. Jones 

WE all know what a messy and tough 
job it is to repair A.K. Power Packs 
in which one of the condensers is "shot." 
However, there is one method which, in- 
so-far as the writer is aware, has never 
before been proposed to the main body 
of Service Men. This is a simple and 
effective method of repairing such A.K. 
models as the 37 and 38 — and without 
tearing the can to pieces or melting out 
the sealing compound; the principle is 
applicable to other makes of receivers 
having similar power pack design. 

If either the detector bypass or the 
filter condensers are shot, remove the 
cover and loosen the clamp which holds 
down the two cans, raise the filter sys- 
tem can and then place under it a piece 
of insulating material. Then, cut the 
bare lead that connects from the filter 
can to the center hold-down, bolt and sol- 
der a piece of insulating wire to this bare 
wire from the can. Replace the can, place 
another piece of insulating material un- 
der the hold-down clamp (that is, over 
the filter can) and tighten. The filter can 
should now be entirely insulated from 
the chassis. 

The original connections of the filter 
system of an A.K. model 37 or 38 receiver 
pack are shown in Figure 7A; in 7B, the 
connections of the filter system are shown 



after being revamped in accordance with 
the above procedure. 

Since the filter system is now connected 
to ground through condenser C6 the re- 
sulting effective capacities of the con- 
densers in the can will be a function of 
the capacity of C6; in other words, we 
are bringing into use the law of con- 
densers in series. 

Therefore, to raise the effective capacity 
of C2, the condenser C7 connected to the 
outside of the can is added in parallel to 
C2 and C6. 

Although the effective capacity of C3 
is lowered, it is not possible to notice 
any difference in operation of the set. 
However, if desired, its capacity, too, may 
be increased by connecting an external 
condenser from the can to the detector 
positive terminal on the terminal board. 
Condenser C5 is added to aid in the 
filtering. 
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Changing for the screen-grid detector. 




Fig. 6 

At last, a scratch eliminator! 
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And for repairing that A.K, Power pack — 
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PHILCO MODEL 15 SERIES, 1 1 -TUBE SUPERHETERODYNE CHASSIS 

(Used in Models I5X and I5DX receivers; and includes inclined sounding board, twin reproducers, 
tone control, A.V.C., visual tuning, local-distance switch.) 



A feature of this chassis deshrn is the 
exceptionally line c|tiuUt,v of the repnidiie- 
tion. Note that tilings of the t>..*»-volt or 
"automotive" type arc used in this ultra- 
modern receiver, a product of the IMilIco 
Kadio & Television Corp* The following 
quotation is of particular interest 

"In efficiency, in economy of current and 
spare, in uniformity. In freedom from trou- 
ble and in all-around performance, the new 
1'hilco <»..'»- volt universal-service tuhes are 
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superior to any tubes that we know of, 
past or present, 

"We will standardize on <>.:»-volt heater 
type tuhes, since their use permits applica- 



tion to automotive receivers and IU\ sets, 
as well as to A.C instruments: thus, all 
new developments in fit I lire 1'hilco tubes 
will be immediately available for all these 
classes of service." 

Following is a list of the features of this 
set, ais furnished by the factory: Inclined 
sounding board, twin-reproducers. A.V.C,, 
automatic tuning silencer, distance switch, 
illuminated grille, tone control, shadow tun- 
ing, glowing arrow station tinder, station- 
recording type of dial. 

The resistors in the Model 13 chassis 
should measure us follows: K'J. 1117, HUMMi 
ohms: lt:t, 113. Ultf, ,40-meg. : K4, .Hi-meg. ; 
Uo, r > l.o<H) ohms: K7. 2on olims : Us. K14, 
Kid, I. meg. : U!». I.'S.IHMI ohms: Klo. l.Oiio 
ohms: nil, siu.imio ohms: U12. /jri-meg. 
idotted; see text I ; Ul.'i, U11». 3.000 ohms; 
1(13, 23,000 ohms; U20, ,24-mog. ; U21, 
1C22, 30 ohms ; Ki»::, 203 ohms. 

Condensers t'l to CD, tuning or trimming 
condensers. Condensers C|m. C22. C2«5. are 
110 mtnf. units: I'll, CI 2. Ci:;. Ox, Cl!». 
.<»."• -in f. ; ci4, ri7, .o;»-nif. ; ci3, 1*1:4, 
.^.Viuf. : CIO, :t3 mmf. : C20, l. inf. 
C27. ,tu -mf. : cuts, c;m. c::::. 0.3-mf. 
C20, c:n>, tone control condensers: CIJ2, 
.ntrj-mf, idotted: see text 1 : i'o4. c:is. c::«), 
.oi.Vmf. ; c:i3. .ls-mf. : c:;r,, c:;7. o mf, 
1 elect rolytici : C3A, 7<>o mmf. 

The reproducer system of this receiver de» 
serves special mention. l>ue to the fact 
that there are two separate dynamic re* 



C23, 
I'll I, 

C2N. 




producers operating from a single receiver 
output. It is absolutely essential that the 
insl rumen ts be correctly '•poled**— -that is. 
the field mid Voice coils must lie connected 
so that the correct "phase" relation is main- 
tained between the two units. iltoth dia- 
phragms moving in or out at the same time.) 
F«r this reason a detail Illustration of the 
reproducer leads, showing their color code 
and connections, is reproduced in this Data 
Sheet. 

C basses stamped at rear with a circle 
around Xos. 20 and 21 must have It 11! and 
C:»2 added to reduce distortion due to power- 
ful local stations: Xos. 22 and 2*1 have 
but may require K12: subsequent cbasses are 
ci|iiippi*d with both. 

"Itoth speakers have identically the same 
frequency response characteristics," states 
the manufacturer. The two reproducers are 
used to obtain more uniform sound distribu- 
tion. An echo-absorbing screen at the rear 
of the cabinet prevents echo and blur- -and 
tends to increase front-projected sound 
volume. 

The power rating of the set is II." watts. 

The tubes in the Model 13 chassis are 
very economical in their Hhmiciit -current 
requirements. The types *.*!7 and 4 4 luhcK 
consume only fl.'S-A : the 42's 1 the output 
pentodes). 0.7-A. : the 'SO. 2. A. The 
ti la merits of jill of these tubes, except the 
NO, are rated at <».:s V.; the 'SO, 3 volts. 

With an A.C, line potential of 113 volts, 
volume control at maximum, with the sta- 
tion selector turned to the low-frequency 
end and the power switch in the "middle" 
position, the following rciiuings are normal: 
Plate potential (measured to cathode), VI, 
InTi volts: V2. V4, 2r»o volts: V::. HO volts; 
V3, 273 volts : VtS, zero : V7, 73 volts ; YH % 
I0O volts: VJ>. VIO, 233 volts: VII, '520 
tper plate 1. Screen-grid (to cathode). VI, 
33 volts: V2. V4. V3. !>0 volts: V!>. VIO. 
270 volts. Control-grid tto cathode), VI. 
v:s. V!). VIO. 13 volts: V2. V4. 0, S3 -volt ; 
V3. :\M volts; vr>. VK. 0.2-Volt ; V7, 0,4-volt. 
Cathode tto filament), VI. ;io volts; V2 to 
VI). 10 volts; VIO, 13 volts; V2, V4, 0,83- 

volt; V3, :\M volts: vn, vs, 0,2-volt ; V7. 
o,4-volt. Cathode (to filament). VI. oU 
volts; V2 to VO, 10 volts; VIO, Vll, 13 
volts. 



C27 AF.Z 



I 42 s 



p" lot uGmt Pilot 

(iHAOOW LIGHT 

TUNING) I 
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Condensers C28, C29, 
C30, .Ol.mf., each ; 
resissor Rl, 1. meg.; 
fields, 3,200 ohms 
each: V12. V13, 
V14, 6.3 V. 



C *4 J* 



100 RADIO-CRAFT for AUGUST, 1932 



www.americanradiohistorv.com 



Radio Service Data Sheet 



72 



RCA VICTOR MODEL R-78 BI-ACOUSTIC 12-TUBE SUPERHETERODYNE 

(Also, General Electric "Convention" Model J- 1 25 Chassis.) 



This is tho first eouuuereiiil rereiver to 
incorporate tlie new ''siiiier-iilionie" line of 
tubes which have recently maoV their 
penninee oil the market. The tul>es of this 
series lneor|»orat(H] in the it 's uiiul .1-1 -."m 
cliassis are the .Vs K.K, pentode. r»<; general- 
|Mir]>ose, 40 i 'lass li nn<l M! mercury* vapor 
rectifier. (The type ."is tubes an- of 0- 
prong-base design,) 

A feature of the receiver Is tin* tone eon- 
trol, which is designed to mtiiiitain even re- 
production of the low and liigli fmj Henries, 
regardless of the volume setting. Tims, 
hass reproduction at low volumes is not 
attenuate] as when non-coin pen sating cir- 
cuits are useil. 

The resistance ami capacity values of 
the respective units are indicated by tlgures 
within parentheses. 

The following operating voltage ami cur- 
rent readings are for a TJo-volt line, the 
volume control set at "minimum," and no 
signal lieing received. 

Filament potential, ail tubes. 2.."> volts. 
Tlate potential (t«> cathode or filament), 

VI, V2, V4, Vtt. V7. V10. 210 volts: Vtf. 
70 volts; V.I, HI Ml volts: VS. V*i. 400 volts: 

VI I, isero. Plate current, VI. Vtu. :; inn.: 
V2, 1.5 ma.: V«, VU. V7. o ma.: V4. 2.«"i 
ma.: V5, 1. ma.; V8, Vt>, 0 ma.; VI 1, zero. 
t*<mtr«1-grid potential ito eathode or fila- 
ment), vi, V2. v:s, V4. VS. VU. VIM. VI 1. 
zero; Vo. 12 volts; VIS, V7. S volts. Screen- 
grid (to cathode or filament i, VI. loo volts; 
V2, V4, V10, 115 volts. Cathode (to heater » 
potential, Vi, v:;. vio. 7 volts; Vi\ 10 
volts; V4, 8 volts; V."», 12 volts; VG, V7, 
1 1 volts ; VI 1, in volt* 

The input signal potential for the l.F. 
amplifier is applied also to the .\.V.«\ am- 
plifier tube due to the grids of both being 
coupled together by means of (\'J2. The 
(nit put of tho l.F. amplifier \"4 is applied 
to second-detect or V."i through a sharply- 
tuned transformer I.F.T.2; however, the 
output of .\.V,(\ umpliti«'r Vlo is coupled 
to .\.V.C tnl»e VI 1 through a broadly tuned 
unit 

Although too much selectivity ahead of 
V11 Is undesirable, since it lilt rod ore* ex- 
cessive distortion and overload as a station 
signal is tuned in, still, a certain amount 



is essential ; otherwise, the A.\\<\ will be 
caused to function by a local station when 
it is desired to tune in a weaker station 
on an adjacent channel. 

The voltage developed across resistors K4, 
1(21. IC22. furnish control-grid bias for VI ; 
the drop across U4, K22, is the control -grid 
bias for V2 ; and the drop across K4, con- 
trol-grid bins for V4. 

As the drop in these resistors is due to 
the signal potential applied to the A.V.C. 
tube ami this voltage is in turn dependent 
upon the bias of the U.K.. first detector, 
and l.F, amplifier, an automatic action is 
obtained; greater voltage is applied to the 
U.K. and first -detect or than to the l.F. to 
prevent overloading of the<e tulies due to 
a strong, uu desired adjueent carrier. 

The utidistorted power output of the 
K-TS is rated at Hi to 20 watts, depending 
upon the percentage of modulation of the 
incoming signal ; consequently, to compen- 
sate for variations in sound intensity over 
the audio frequency band as the output is 
varied within these limits the volume con- 
trol circuit is arranged to produce substan- 
tially flat response between the range of 
. 4 i."» ami o.ooo eyrie*, 

The trap circuit A.F.1M, (Ml tunes to 
approximately the middle of the A.F. re- 
sponse range ami as the volume is reduced 
to one point, it causes greater attenuation of 
the middle register than at either end. 
From this point to the mini mum position 
the volume control acts as a potent Ionic tor 
across the trap circuit and reduces the vol- 
ume without changing the frequency re- 
sponse to any greater degree. 

This completes the description of the 
first half of the volume control ; the second, 
wide 1 1 functions only over the last 20 de- 
grees of the angular movement of the vol- 
ume control, is resistor Kl connected be- 
tween the H.F. and first -detect or cathodes 
ami varies the overall sensitivity 

rush-pull Voltaire amplifier V0-V7 is the 
driver stage for push-push amplifier V8-Vu. 

Cabinet resonance has been nullified by 
means of two side ebamiiers : the bailie area 
1* large. 

To prevent excessive hum and noise, it Is 
essential that a good ground be connected 
to the yellow lead of the chassis; consider- 



able hum also may be caused by insufficient 
twist in the volume control leads, due to 
pickup by A.F.l\ 1. 

In localities remote from strong stations 
it may be desirable to increase the A.V.O, 
action to obtain better than 100 mv, sen- 
sitivity. This is accomplished by shorting 
out Kl, as indicated by the dotted line, 
"short." 

To realign the chassis, an output meter 
will be necessary. (This may be a eur rent- 
squared galvanometer connect ed to the sec- 
ondary of T:S in place of the reproducer 
voice cofl ; an 0-.% ma. meter in the plate 
supply lead to V2 : or a low-range A.t\ volt- 
meter across the reproducer voice coil.) 

A "dummy" Kit-type tube having an open 
heater circuit is required to replace VI I; 
make certain that the dial pointer reads 
exactly at the short line on the scale when 
the gang condenser plates are fully meshed. 
Then, align the circuits at 1,400 kc„ with 
the volume control in the "maximum" 
position. 

Follow this witli tiie alignment procedure 
at itoo kc., then repeat the procedure at 
1.400 kc. Condenser C4A, the (too kc. trim- 
mer, is reached through a hole in the top 
of the chassis, and about iialf-way along 
a line drawn from the tuning dial to the 
soeket of the tlrst-detcctor. 

To adjust the l.F. circuits, set the 
service oscillator at 173 kc, replace the 
regular type ."»<« tube with the dummy 50, as 
previously described, coitide the oscillator 
to the control-grid of the flrst-deteetor. and 
set the volume control at "maximum"; ad- 
just llrst I.F.T.2, then I. F.T.I. Kepeat the 
procedure. Looking at the rear skirt of 
the chassis, and reading from left to right, 
the trimmers of the l.F. transformers are 
arranged in the following order: 08, 1*7. 
i'0, Co. Terminal panel PI is below these 
adjustments. At the left of PI is the 
••fidelity" switch. SUM, 

It is a good plan after making the l.F. 
realign men t adjustments to repeat the os- 
cillator and U.K. adjustments. 

Following is the color code of the power 
transformer: 1, black, red tracer; 2, black- 
red : :♦. red ; 4, 5. yellow : It, S, brown ; 7, 
brown-black; 0, 11, blue; 10, bine-yellow ; 
12, 14, green : Kl, green-yellow. 



(n-n Mwr ) 
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Schematic circuit of the RCA Victor Model R-78 
receiver. The same circuit is used in the G.E. 
"Convention" Model J-125 set. All the tubes 
are of the new "super-phonic" series. The 
power consumption of the set averages 110 
watts; and varies between 70 and 130 watts, 
depending upon the degree of output volume. 
The undittorted power output may reach 20 
watts during heavy passages in the program 
of a strong station. 
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RADIO SERVICE 
THE ELECTRIC C 

The third of a series in which the 
need for proper radio installations 
is emphasized. 

By GUS JACOBSON 



IN a recently issued report of the New 
York Hoard of Fire Underwriters, the 
following excerpt may be of interest 
to radio Service Men, home owners, or 
other unauthorized persons doing elec- 
trical wiring. "The records of proven 
electrical fires compiled by the Electrical 
Bureau of the New York Hoard of Fire 
Underwriters show that the losses for un- 
inspected and unapproved electrical de- 
vices, materials and wiring constitute 81 
percent of the total electrical losses." — ■ 
J. C. Forsyth, Chief of the New York 
Underwriters Inspection Bureau. 

Chicago reports 650 electrical fires dur- 
ing 1931, Of these, W\ A. Jackson, City 
Commissioner of Gas and Electricity re- 
ports that 400 occurred in residences and 
80 percent of these were line to faulty 
wiring installed by home oicners and 
other persons untrained in the methods 
of installing clevtrie wires. 

Other figures compiled by insurance 
officials, electrical contractor associations, 
and power company inspectors through- 
out the country, with a few insignificant 
exceptions, show similar trends. In all 
summaries, the majority of electrical fires 
are shown to have occurred in homes 
where comparatively small amounts of 
power is consumed. The exceptions are 
several communities where electrical au- 
thorities do more than shake an admoni- 
tory finger at householders where viola- 
tions are discovered or where a fire has 
caused enough loss of life to awaken a 
temporary public conscience. 

When a comparison is made between 
the current used in the average single- 
family residence or apartment, and the 
large amounts of power used in factories, 
and the inverse ratio of electrical fires 
that seem to occur with these large 
amounts of power, the inevitable conclu- 
sion is that such fires are caused, not so 
much by the presence of heavy currents, 
as by the manner of confining these cur- 
rents to their eonduetors and the preven- 
tion of ares near combustible material. 

This is well known in the electrical in- 
dustry, and the National Electrical Code 
devotes as much attention to the insula- 
tion and protection of current-carrying 
conductors as to the conductors them- 
selves. The false economy of using 250- 
watt sockets to operate 600-watt irons 



has been proven time and again. The 
Association of Electragists, International, 
in 1931, inaugurated a campaign to bring 
the attention of landlords and small-home 
owners to the lack of sufficient conveni- 
ence outlets in homes. Figures from 
member electrical contractors have been 
provided, proving that the cost of replac- 
ing burned-out sockets, accidents happen- 
ing while the light was off due to fuses 
blowing from overloaded materials giving 
way, and mechanic's time lost travelling 
to and fro on these small blowout jobs, 
average in three years, more than the 
cost of installing convenience outlets. 

Profits for the Service Man 

The intelligent radio man should use 
these facts as a means of adding to his 
income. That nearly all this unapproved 
wiring takes the form of extensions from 
electric light fixtures is self evident for 
all power companies require that certifi- 
cates from local insurance authorities and 
municipal electrical bureaus be registered 
with them before permitting current to 
be turned on. 

When a Service Man is called in to in- 
stall or repair a receiver and finds one of 
these scrap telephone or bell wire ex- 
tensions, he can become a salesman of 
safety and explain the menace contained 
in this type of electrical installation. To 
a woman, what argument is more potent 
than that offered by the fact that 286 
children, aged six and under, have per- 
ished in fires of proven electrical origin 
within a radius of twenty-five miles of 
Manhattan during 1931 ? And 81 ptveent 
of these fires were due to uninspected 
and unapproved devices, materials, and 
wiring. 

Every radio Service Man has found 
that, after solving a baffling case of 
trouble (especially after others have 
failed or the owner has become involved 
in a hopeless mess after attempting to 
repair a receiver himself) radio set own- 
ers are apt to place confidence in every 
statement the Service Man makes. A 
time like this is an opportunity for the 
radio Service Man to bring out his array 
of facts regarding unapproved wiring and 
to sell the set owner the idea of electrical 
safety. 

Even householders who do not care to 




Radio installations may come and go but the 
good ones remain forever. This is well illus- 
trated by the sketches above. The upper one 
shows how "the well-dressed installation will 
look,** and the one below, how it will "not look.*' 



go to the bother of having outlets in- 
stalled at that particular time, may be 
so persuaded by the radio man's conversa- 
tion that he will have such receptacles 
installed when the house or apartment is 
being painted. If contact is maintained 
with such a householder, as for example 
by means of free tube tests, this job 
should go to the Service Man or the elec- 
trical contractor he is associated with. 
In communities where licenses are re- 
quired, or where Service Men have not 
been trained in methods of installing 
receptacles, radio men will save them- 
selves plenty of grief if they contact 
electrical contractors and turn all pos- 
sible jobs over to them, on a commission 
basis. 

There is little reason why Service Men 
cannot utilize their continual contact with 
set owners to permit them to sell these 
latter electrical appliances, or any other 
merchandise they can obtain through 
regular wholesale channels. In a number 
of cases where radio service organiza- 
tions are also electrical contractors. Serv- 
ice Men carry catalogues of standard elec- 
trical appliances with them in their cars 
and are able to quote prices and to give 
specifications of any particular type the 
set owner expresses an interest in. 
(Continued on page 116) 
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AN AMATEUR'S S.-W. RECEIVER 

The "A. C. Portable Pentode" described in the September, 
1 93 I issue of this magazine has created such enthusiasm that 
we are pleased to present this short-wave version* 

By WM. H. HENTON 



THE Pentode Portable receiver de- 
scribed in the September, 1931 issue 
of Radio-Ckaft has worked to such 
perfection that the writer was tempt- 
ed to build a short-wave receiver using 
the same general idea of construction as 
described in the article referred to. Hav- 
ing built and operated the new receiver, 
and securing results that equal that ob- 
tained on the broadcast set, 1 urn passing 
the dope along to others who may be in- 
terested. 

The schematic circuit of the set is 
shown below. It has but two controls; 
the tuning condenser C2 and the oscilla- 
tion control R2. 

Construction 

A metal case, preferably of aluminum, 
is cut to fit in the ease to be used. The 
writer used an l.C.A. Insuline Midget 
Companion carrying case, the size of 
which is 6y 2 x7^xl0% inches. Although 
any box of suitable size may be used, an 
old Victrola box would be suitable. The 
purpose of the metal box is, of course, to 
serve as a shield, therefore avoiding body- 
capacity effects which are very annoying 
on the higher frequencies. 

All coils are of the tube-base type. Se- 
cure an old tube base and drill four holes; 
one directly over the plate prong, one % 
inch higher over the F prong, one V* inch 
above the latter over the F — prong, and 
the last one at the end of the winding 
over the "grid" prong. Complete data for 
the coils are given in the list of parts. 

In order that all those who build this 
short-wave portable receiver may secure 
the best results possible, several precau- 
tions must be taken. 

First, the receiver must be capable of 
oscillating or no results will he secured. 
If all the connections have been properly- 
made and the set still refuses to oscillate, 
the trouble may be due to some or all of 
the following: 

1. Antenna condenser set. wrong. 

2. Low filament voltage. 

3. Tickler coil connections reversed. 

4. Tickler coil spaced too far from the 
plate coil. 

r». Insufficient turns on the tickler. 

6. The tube used is a poor oscillator. 

This latter trouble rarely happens as 
long as the tube is good, but may fool you 
sometime. 



List of Parts 

Referring to the circuit diagram, the 
parts have the following values: 
CI Pilot type J5 5-plate midget condenser; 
C2 Caidwell type 13 5-plate receiving con- 
denser; 

C3 Aerovox .0001-mf. condenser; 
C4 Aerovox .0002-mf. condenser; 
C5A Aerovox .5-mf. bypass condenser; 
C6A Aerovox .01-nif. condenser; 
C5 Flechtheim 2 mf. filter condenser; 
C6, C7, C8 Aerovox 4 mf. electrolytic con- 
densers*; 

C9 Aerovox 1. mf. filter condenser; 
R.F.C. Hammarlund 85-mhy. choke; 
Rl 9 megohms; 

R2 Centralab 0-75,000-ohm variable re- 
sistor; 

R3, H4 Electrad 12,000-ohm resistors; 

R5 Electrad 5,000-ohni resistor; 

R6 100,000-ohm resistor; 

R7 Lynch y 2 -megohm resistor; 

R8 Lynch 400-ohm "C" bias resistor; 

VI, V2 NaAld UY-type socket; 

V3, V4 NaAld UX-type socket; 

PT, Earl power transformer. 

The coils necessary for the various 
bands are as follows: 

For the 85-meter band; LI, 26 turns No. 
26 O.C.C. wire; L2, 12 turns No. 26 
D.C.C. wire. Both coils are wound in 
the same direction— clockwise, as de- 
scribed in the text. 

For the 40-meter band; LI, 13 turns No. 
26 D.C.C. wire; L2, 8 turns of No. 26 
D.C.C. wire. Both coils are wound in the 
same direction as described in the text. 

For the 160 meter and police bands; 
LI, 63 turns of No. 26 D.C.C. wire; L2, 
30 turns of No. 26 D.C.C. wire. Both coils 
are wound in the same direction as de- 
scribed in the text. 



The above brief description should be 
sufficient for most set builders. Because 
it is housed in a carrying case, it is easy 
to handle and therefore easy to transport 
from one place to another; for this rea- 
son it is called a portable receiver. The 
appearance of the set is exactly the same 
as the "A.C, Portable Pentode" described 
in the September 1931 issue of this maga- 
zine, and the reader is referred to it for 
reference as to the general procedure to 
follow. 

It might be well to state that the tun- 
ing condenser CI, while it is shown vari- 
able, is set once for best response, oscilla- 
tion control, etc., and left alone; although 
its adjustment may have to be changed, 
in some localities when changing from 
one band to another. 

After winding the coils as per the speci- 
fications given previously, the four wires 
resulting therefrom are connected to the 
tube-base prongs in the manner shown 
in the diagram below. For instance, re- 
ferring to the diagram, it will be seen 
that the two ends of the tickler coil are 
marked "F-|-" and "P," signifying that 
that end of the winding marked "P" con- 
nects to the "P" prong of the tube base 
upon which the coil is mounted; the 
same reasoning applies to the remainder 
of the coil. Care should be taken, how- 
ever, that the socket into which the coil 
plugs is connected up in accordance with 
the markings shown. 

To construct the choke at home, wind 
(jumble wound) 800 turns of No. 36 
S.S.E. wire on a form I which may be a 
dowel stick) one-half inch in diameter 
and cut to a length of approximately one 
inch. Thus, an efficient R.F. choke may 
be made. 




Complete schematic circuit of the short-wave portable receiver. 
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RADIO-CRAFT KINKS 

Practical Hints From Experimenters Private Laboratories 



PRIZE AWARD 

SIMPLIFIED SHORT-WAVE 
INDUCTANCE 
By Russell Johnson 

EXPERIMENTING around with my ra- 
dio set, 1 made the interesting dis- 
covery that I could control a number of 
short-wave coils of the standard plug-in 
type by means of a single 4-pole switch, 
simply by connecting each of the pri- 
maries in parallel as indicated in the dia- 
gram, Fig.l. 



HOW TO MAKE A CHEAP 
"B" UNIT 

By D. E. Black 

FOR an experimenter who wishes to 
make all of his own equipment, the 
author offers the following description of 
a simple M B" voltage supply-unit which 
may be built from parts borrowed from 
a "Lizzie." 

Referring to Fig. 2, transformer Tl 
and filter chokes CH. may be made from 
the spark coils of model "T M Fords. 

The first step is to take out the tar 
compound of a "Ford" spark coil and re* 
move the windings. The length and di- 
ameter of the core is such that it will 
accommodate the new secondaries of 
16,000 turns of No. 33 D.C.C. wire, center- 
tapped. As indicated in Fig. 2, consid- 
erable filtration is required; chokes CH. 
may be spark coil secondaries, This little 
44 B" supply unit will work very nicely in 
conjunction with small automotive re- 
ceivers. 



RAISING THE A. C. LINE 

POTENTIAL 

By R. Foltz 

ISHING to make a simple "IV elimi- 
nator which, without the use of a 
high voltage winding, would deliver 
about 150 volts at about 9 to 10 ma., the 
writer constructed the unit illustrated in 
Fig. 3. The increased voltage was ob* 



W 



R.F. COILS 
(CONSTRUCTED SO AS TO . 
ELIMINATE PLUGGlNG-IKl) 




selector Switch 
located on panel 



$5 for a Practical 
Radio Kink 

As an incentive toward obtaining radio 
hints and experimental short-cuts, ••Radio- 
Craft" will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of •'Radio- 
Craft" and their decisions are final. No un- 
used manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
"kink" you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as many 
kinks as you wish, Everyone is eligible for 
the pri*e except employees of "Radio* 
Craft" and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o "Radio-Craft/' Park 
Place. New York City. 




Fig. A 

Here is a job for the treasure finder! 



tained through the u 
former principle of 
tapping the primary 
former as shown. 

Constructional deta 
former are as follows 
of No. 30 enameled 
turns; secondary, 36 
(in lieu of this tap 



se of the auto-trans- 
connection, center- 
of a filament trans- 
its for such a trans- 
Primary, 600 turns 
wire tapped at 400 
turns, tapped at 18 
a center-tapped re- 



6 VOLTS T i 




sistor may be used). The core has a 
cross-section of three-quarters of an inch 
and was obtained from a burnt-out trans- 
former. 



"CHECKING UP" OLD TUBES 
By Mark Hacker 

LOOK your tubes over and if you find 
some as described in this article, re- 
place them and revive your old set. 

In the illustration. Fig. A, are shown 
two type '24 screen grid tubes. In one 
tube, left. Fig. A, appears at the top a 
definite metallic deposit under and around 
the grid cap, the connection to the con- 
trol grid — the heart of the tube. The 
other tube, at B, shows no such deposit. 
Both test "good" on a tube checker such 
as is found in stores, and there is 
trouble! 

Practically all test instruments (out- 
side of the radio laboratory) check only 
the static condition of a tube; which 
means that while on such an instrument 
both tubes test the same, on a dynamic 
test (the duplicate of conditions under 
which the tubes would be operated if they 
were placed in a radio set), they would 
show a great discrepancy. 

The tube at A, with the metallic de- 
posit in the top, has suffered quite a 
change in in-built characteristics. This 
deposit is the condensation of metallic 
vapor from the filament and other hot 
portions of the tube, and is usually pres- 
ent only when the tube has had quiti 
some use. 

This metallic layer, due to its being 
around the control grid wire that goes to 
the cap, is connected to the control grid. 
This extra surface of metal changes the 
responsiveness of the tube considerably; 
also, being in the grid circuit it changes 
the tuning of the receiver. Since any 
abnormal change in the tuned circuit of 
a receiver is deleterious to its operation, 
a set in which is included one or more 
tubes of the type exemplified by A cannot 
function correctly. 




Fifl. l 

This four-pole switch does the trick. 



Fig. 2 

The old Ford coil is here again. 



Fig. 3 

Here's another way to raise that line voltage. 



104 



RADIO-CRAFT for AUGUST, 1932 



THE 

RADIO CRAFTSMAN'S 
PAGE 

T he Bulletin Board for 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^Our Experimental Readers 



THE A.C. PORTABLE PENTODE 
ON SHORT WAVES 

Editor. Radio-Ckapt: 

In the September issue of Kaimo-Ckakt 
you published the diagram and data for 
the "A.C. Pentode Portable" receiver de- 
signed for the broadcast band. Being 
tired of buying batteries for my short- 
wave receiver, I used your hookup for the 
20, 40 and 80 meter bands and built the 
set as per your data with the following 
exceptions: Instead of using the speaker 
field for a choke, I used two 30 henry 
chokes; and instead of the output trans- 
former specified. I used a type *45 push- 
pull transformer all of the primary being 
used instead of just half. In other words, 
the center tap of the primary is not used 
at all. U.E.L. coils and bases were used 
and an old S.L.F, tuning condenser de- 
signed for the broadcast band was torn 
apart and all of the rotor plates and all 
but two of the stator plates were removed. 
One new rotor plate was cut from sheet 
brass and double spaced between the two 
stator plates that were left. This ar- 
rangement gives excellent band spreading 
of the "ham" frequencies. Headphones 
are uncomfortable because of the enor- 
mous volume. When a metal panel is 
used as a shield, hand capacity effects 
are negligible. We have tried most of 
the common tube combinations but have 
found that the '24 and '47 layout gives 
best results. 

I have not missed a single issue of 
Radio-Chakt for the past three years; 
they are indexed, and the indices are kept 
in a loose-leaf binder so that the whole 
stack need not be gone over if an article 
two years old must be found. 

Hoping that this may be of use to some 
other fellow, I am 

J. B. Smith, W5AXR, 
216 \V. Stephenson Ave., 

Harrison, Ark. 

(We have received a number of con- 
gratulations on the use of this receiver 
in the broadcast band. Now, let's see how 
big a record we can pile up on the S.W. 
band. — Editor.) 



A SINGLE CIRCUIT AUTO 
RECEIVER 

Editor, Radio-Craft: 

If you have never tried a single-circuit 
regenerative set in an automobile, you 
might be surprised at the results obtained 
under good conditions. I am not advo- 
cating it as a substitute for a standard 
auto radio, but in my case I often sleep 



IMPORTANT NOTICE 

In the interest of those readers who do not 
tike to mutilate this magazine, we have asked 
our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be- 
tween the last page and the back cover of 
this magazine. 

This new service will save you time and work. 
No need to cut coupons, nor is it necessary to 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least — the postage for a 
postal card is only Ic whereas a letter costs 
2c and will soon perhaps cost 3c if Congress 
raises the first-class postal rate. 

Read the advertisements and then turn to the 
page containing the special postal cards. De- 
tach, fill out and mail the card of the adver- 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card todayl Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 




The "latest" advances in auto-radio design 



in my car at night away from home, and 
I use a one-tube set with headphones to 
hear my bedtime story. 

Stations up and down the Pacific coast 
can be heard quite plainly. With an audio 
tube added, it undoubtedly could be used 
to listen to local stations while riding, as 
instrumental musie could be heard above 
the noise in my car (which is not a late 
model) from powerful stations 50 miles 



away. The accompanying sketch clearly 
shows the mode of connection. 

The set is of the conventional type 
assembled in a strong oak box. A type 
*30 tube is used with one dry cell for fila- 
ment voltage; in this manner its opera- 
tion is entirely independent of the con- 
dition of the car battery. The coil is a 
Birnbach 3-circuit tuner with the antenna 
connected to the top of the secondary and 
the primary not being used at all. The 
antenna I am now using is a piece of 
chicken netting about 2 feet wide and 4 
feet long. The set is grounded to the 
frame of the car. 

H, A. Haickis, 

932 Chirk St., 
Santa Itosa, Calif. 



THESE TUBE VOLTAGES 

Editor, Uaoio-Chakt: 

From data sheets published by you, I 
note that operating voltages of the '35 
tube vary greatly with different manufac- 
turers. Some specifications call for 225 
volts on the plate, others as low as 160. 
Also, screen-grid voltage, grid bias voltage 
and plate current show great variations. 

I believe that a number of readers who. 
like myself, are not so well grounded in 
radio theory, would appreciate an article 
on this subject. Could you publish one 
in the near future? Have learned quite 
a bit about radio from Radio-Cuakt. 

William J. Ryan. 
1053 Bryant Ave., 
New York City. 

< It is very difficult to write an article 
covering this subject. The same reason 
ing applies in the design of radio sets as* 
would apply, for instance, in the design 
of automobiles. One manufacturer of a 
car might use one type of bearing and 
another manufacturer making the same 
class of car will use an entirely different 
bearing for exactly the same purpose. 
The reason seems to be a matter of opin- 
ion. While the rated voltages should be 
adhered to at all times, nevertheless, oc- 
casions arise where this condition would 
complicate design. For instance, the 
rated plate voltage of a certain tube may 
he 250 but when used in a resistance- 
coupled amplifier, an actual "B" voltage 
of approximately 750 may be required in 
order that the rated voltage of 250 be 
applied between plate and filament of 
the tube. In all probability the M H M volt- 
age supplied in all cases cited are the 
same although the actual plate voltage 
on the tube itself varies with different 
designs. — Editor.) 
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RADIO "CRAFT'S INFORMATION BUREAU 



SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 

and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. 0. D. 
inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked "For Publication/* to avoid 
misunderstanding. 



Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 



READRITE 550 OSCILLATOR 

(lf>4) Mr. Win. It. Marshinan, Washington, Ta. 

{I}.) I am not a subscriber to your unitfa- 
zino. but 1 buy it every month on the news- 
stand. 

In the May. VXV2 issue yon have an article 
on the Ucadrlte ;V»0 service oscillator, but 
values for the parts Were not given. Is this 
information now available? 

(A.) Following are data recently released 
by the Ilea <l rite Meter Works, In connection 
with this service Instrument, 

The capacity of the broadcast and int. tim- 
ing condenser is .(MMKVnif. ; l.F. loading con- 
denser. .OOO.Vmf. : K rit\ condensrr, .001 -mf. ; 
feedback condenser. .001- «>r .OOJ-uif. The 
value of HI is 0.1- to 1. meg., depending upon 
the tone desired. The broadcast coil form is 
\ X A in. In dla. and contains 100 turns of No. 
24 wire, center-tapped : the l.F. tuning coil 
is l'/4 in. in diameter and contains 4*."» turns 
of No. :u wire, center-tapped ; the value of 
the H.F. choke is Kf» mhy. : the pickup mil 
contains in turns of No. :J4 wire wound '/**in. 
from the grid end of the l.F. tuning coil. 



fit Apr was at fault. The authors have checked 
the corrected one we reproduce in FIk. Q.1U5; 
at A is shown a change in the panel lettering. 



MOTOR MAJESTIC RECEIVER 
MODEL 110 CHASSIS 

llfifi) Mr. Karl Wegund, Tulsa, Okla. 

i<J. i What service data is then* available 
in connection with the automotive radio set 
of Majestic? 



(A.) In Fig. Q.I 01 J is shown the schematic 
circuit of the Model 1 10 chassis which is in- 
corporated in the tJrigshy-Grunow "Motor Ma- 
jest ic** car radio set. 

Itesistor Kl, manual volume control, has a 
value of 0.1 -meg. : K*J. K.'J, H4, O/J-meg. ; liX 
IHt. .'iOJHIO ohms: Ui. 7o0 ohms ; Its, fill ohms ; 
R9 t RIO, 0.1-meg. ; Rll, 800 ohms. 

Condensers CI, C*J. i"S. tuning units. 410 
mini'. : <'4. tT>. CO. band compensating eon- 
\ Continued an fHtfte I14i 



HARRISON & GREEN'S 
"ANALYZER AND TOOL KIT" 

(ICR) Mr. Walter K. Tan dor, Dubuque, la. 

(Q.) In connection with the article, -An- 
alyzer and Tool Kit,** by II. Harrison utul W. 
liroen, in the April, 1031 issue of H.\mo-<i*AFT. 
it seems impossible in some instances to obtain 
correct readings : in others, the meter reads 
backwards. What can be the trouble? 

(A.) The circuit as It appeared in Radio- 
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Fig. Q.165. Corrected diagram of the Harris and Green "Analyzer and Tool Kit.*' 




Fig. Q.166. 
Schematic circuit of the "Mo- 
tor Majestic" Model 110 auto- 
motive radio receiver. A 
feature of this particular 
model Is the exceptionally 
good tone quality. This is 
made possible by the use of 
push-pull pentodes, which per- 
mit circuit design to obtain 
good bass reproduction with- 
out too great sacrifice of the 
high notes. Grid bias Is ob- 
tained by means of resistors* 



Vb-Amp 
FUSE (EACH) 

"et batt.-^ 

CABLE 



BLACK YEU0W " .C^Trl^ f f6MUNDe ^ 



-J CABLE ' T 



106 



RADIO-CRAFT for AUGUST, 1932 



BOOK REVIEW 

"The Litttmrrtt Ofli* in J Ratlin hail" published 
by All Afinrhaii Service, o70? North Tljirk 
Stivi't. I'liirnpi. III.: '•*>*> patf«*s, ."iy 4 x in 
in rh os. price l*r»c. 
This Is u very 

both the broadcast 

«»X| MTi HlOll 1 l-P. It 

stations in the I'liltiMl Stsiti's, C:inn<hi. t'nbn 
and the other priticipiil countries of tin* worhl, 
ninl also short-wave bioiidrast intf stnlioiis and 
police mid aircraft stations. Two very useful 
rn<lio timn maps of tin* I'lilted States and of 
tlir whole world an* included. Tin* lists of 
rail letters an* nrriiimcd in such a manner 
Hint the user of tln« tog can record his dial 
settings directly on tin* pnp*s. 



handy reference hook for 
listener ntid the short -wave 
lists all tin' broadcast iim 



i:**cniiolft o/ TchrixiiM- Tart /. Tho first 
hook of tin* Nat bum I Radio institute scrips on 
television is devoted t ■» an introduction of 
tho subject. Tho fundamental tonus of trio- 
vision are defined, and tho function of scanning 
explained. A number of different scanning 
methods are illust ratod and rcretit television 
inventions such as colorvisioii and n«H't<»visioti 
aro described generally. In common with all 
tin* other hooks of tho N. II. I. scries, tin* last 
page is devoted to a scries of test questions 
by means of whioh tin* render or student ran 
determine how nnteh he has learned. 

HMHViitiatx of Tvlrrixiuti- I'rtrt II. The pe- 
rn liar frequency requirements for successful 
television transmission are treated tlinrouirhly 
and at length in this hook. The problem of 
adapting: the allowable frequencies with a 
maximum of effectiveness is diseussed. its is 
the use of the photoelectric eell and the noon 
tube. Tho last few pa gos are devoted to a 
description of elementary entliode-rny tube 
operation. 

0/>/jc« — Since the seienee of optics plays an 
extremely Important part in television, this 
subject is treated at length, and particular 
emphases are given to those phenomena that 
have a direct relation to television problems. 
Among the matters discussed are the moaning 
of light, the properties of light waves, the 
reflection ami refmotion of light, the measure- 
ment of light intensities and the properties of 
various colors. 

(tcamvtric 0 /* tics — This booklet is an ex- 
tension of the preceding one and is intended 
to complete the student's knowledge of optics 
as applied to television art. The subjects here 
considered are I he action of light on plain and 
spherical mirrors, prisms, lenses and the im- 
portant properties of polarized light. The 
Kerr effect, which has been made use of by 
Kara lous and Alexiindersiui, is explained in 
very clear language. 

.\]tj*V\iul Optic* The third ami last book '»n 
optics deals with the application of the previ- 
ous lessons to sneh practical instruments as 
the camera, the motion-picture projector and 
sound film recorders and prnjeetnrs. Various 
television systems involving the use of lenses 
are described. 

Tclrrinion Quality Requirement* — This lesson 
jriM's Into detail on the subject of the picture 
elements necessary to good t (decision trans- 
mission. Tho illumination of the subject to 
l>e scanned, and the coopero tion of the eye in 
lending persistence of vision, lead in this book 
to a discussion of the clertriral problems of 
television for the faithful reproduction of the 
image. 

$litn-hr<fH\z<itUn\ ami Framing — The* rigid 
necessities for synchronism between the scan- 
ning discs at both the transmitting and re- 
ceiving ends is on l lined in this book, as are 
the available methods for maintenance of this 
condition. Various types of synchronous 
motors are described. Special attention is 
given to synchronizing and framing troubles, 
such as tin* appearance of negative, ghost and 
inverted i in a ires. 

Trlrphotof/rajthif ami Faeximilc Tran*miHxion 
— As telephotography mid facsimile transmis- 
sion lw»nr a close relat ionship to television, they 
are dealt with at length In this book to com- 
plete tho education of the television student. 
Pat a are given on the ended, modulated, dot- 
nnd-dash. ami photo- radio systems, Tho illus- 
trations in this book aro unusually complete 
and interesting. 

(runtinuvd on ftaac 114) 



Midwest UTube.BTube 

ALL WORLD-ALL WAVE 




England, 
Holland, Germany, 
France, Italy, South America, 
Australia, Hawaii, Japan 

TIm-m. M-nxiti.Mi.il new Mtd\\.i»t, \1 L-\\Oin a li. .W.I.-WAVE 
l.'i ro .">">•> nuttr wtj bring \mi tin- WHUlh \\ OKI I) of 
radio* MI«»KI-W Wl* and standard \\,i\e bro.4dr.1Mx not 
onh from I station*, court to const, but fr<»m mulil 
foreign <oiintri»*. Cii iiii«1«i , MfM<*>, Oil*, lluvwii. eonie 
in Mr !■ locals. Scores of letters on file m our office show 
that MldweM uxers ,ire regularly enjoying programs from 
all over the World. 

30 DAYS TRIAL: Sf^W^l 

— tree — in your own home. Satisfaction or 110 sjiIc . . . 
that'll the Midwest way. 



— WITM 

LARGE DYNAMIC 
-SPEAKER- 



Oa 
the 



Gets Germany, Italy, France 

"March 2nd, I picked up Clrrniauy. France and Italy, 
the following day, I got Home again and heard all 
music from tin* Royal Opera Hou>e.** A. Miwoui, 7122 
Paschall Ave.. Philadelphia, Pa. 

Hold* VK2ME 
Two Hours 

"I heard VK 2 MK, 
Australia, this morn- 
ing and held th««m fur 
over two hours." K. 
Applrbaum, 3.14 John- 
son Avenue, Newark, 
N. J. 



ll-TUBE 



SUPER 
HET 




REAL AUTOMATIC VOLUME CONTROL, BAL» 
AXC'KU srrKU-H ETKROl ) YNE I NIT, I'lN- 
I>OT SELECTIVITY. LARGE SIZE ELECTRO- 
DYXAMIf* SPEAKER that reproduces voice 
or music without distortion. The season 1 * out- 
standing radio sensation. And 
you buy ii direct from the Mid- 
west factory at a positive saving 
of ,H) r /' to ZO^o, 30 days free 
trial — ami easy payments if you 
wish. Coupon brings full detail* 
— mail it NOW! 



TERMS 

as low as 

$ 5°° DOWN 



Short Wave 
Converter 

Converts any A-C set of 
adequate sensitivity into 
a short -wave receiver for 
reception of U. S. and for- 
eign short-wave bmidcnsts, 
a i r p I n n e eonversat ions, 
ships at sea. Only $1<>.75 
completely assembled. 
Coupon brings full details. 
Mail it now! 



A I R G E L L 

BATTERY 

8- Tube Sets 

For homos without electricity. Amaz- 
ing new AlRCEbb Battery does away 
with all lottery troubles. Never needs 
recharging. ltrine> the jovs of radio 
to any home, tf-tuhe battery chassis 
completely assembled with' speaker 
How only $10.95. 



Buy Direct From Factory — Save Up to 50% 

Every Mid\ve>t Mt is fully assembled, tie »n Highly tented, come*- to you 
ready to |dug in, and i> backed by an absolute guarantee of satisfaction. 
The big, new Midwest Catalog tdiovvs >eiisatiomd bargains in 13 and 15 
tube ALL-Wr>RLI». ALL-WAVE Combinations. ?» and 11 tnhe Super Ilets.. 
4-tube Short Wave Converter and new AIUCELL UATTEKY M-ts. (Jet all the 
facts iM'fon* you bin a 1*4 dio of jtn kind. \ix\\ <-oiipon now L 

MIDWEST RADIO CORP. 

Dept. 91 fE»t.iM» CINCINNATI, O. 



Sign andMaitmml 




MinWEST RADIO CORP.. f 7 Send ma special 
Dept. 91. Cincinnati. Ohio. user agents proposition. 

Without obligation s*ml me your new 19.12 catalog 
and complete Ue! alls or 1.1 and in-fuhe All-World. 
.Ml -Wave Cumhlnatlona. 4-tnlte Converter. 0 and It tube Super- 
Heterodynes, low f acton* prices, ea^y terns and liberal 30 -day 
free trial offer. 



Name 



Address 



Town state. 
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HANDY KITS 

iVo two ranges alike 




1-Watt KU 
1J«I |irii« p> imi 
^uur eriee $.{50 





AN A. C. — D. C. PORTABLE RECEIVER 



(Continued J ruin peif/c 7o) 



Grid Hiaa Kit 
Lilt price $3 .TO 
Vour price $2.15 

( Prices higher in Canada) 

HpHE fint of the*, kit* contains 20 Resistors; 
1 the second 20* and the third 10. Complete 
data goes with them showing how to obtain 
thousands of ranges from these units — also the 
proper biasing of tubes. See your jobber or 
write direct. 

Remember, with either of the 20- unit Kits, we 
send the famous I.R.C. Resistor Replacement 
Guide and Color Code Chart free. 

INTERNATIONAL RESISTANCE CO. 
Philadelphia, Pa. Toronto, Can. 



RESISTORS 



f Headquarters 
or Testing Equipment 

WESTON. JEWELL. SUPREME. HICK0K. DAY RAO, 
AND READ RITE. WE HAVE THE LARGEST STOCK 
IN NEW YORK AND INVITE YOUR INSPECTION. 
We have all parts far the OHM -OUTPUT METER 
Described in this issue. 
Complete Parts— Including Meter C4^.50 
Drilled and Engraved Panel 4? I # Net 

1 spec ial I Hal f»r Weston Meter 45 

1 Wcrton. No. 3*11. »■-! ma. Meter 7.35 

1 Tauiex IttTilflvr. villi Hurt 2.95 

1 iiv»t. :i xs a K Snitch t.70 

2 Van Shunts. .KS ea 1.76 

1 Lynch, 4 1 -ohm Kes 18 

1 Lyiuh. ftm-ohm iti-s S8 

1 Lynch. nUHMi-nhni K>« 18 

1 Lymh. Ion. -ohm Kin 18 

1 Klertruil. Hl-27*; Vjir. lies 55 

1 Km.li fO 

1 t'lum*lul. lien.. 5"-ohm 10 

4 I nte- mat ion it I. Tip .lacks 40 

1 ll»tu-llle I'nnel. I>rllleil A: Ktntr 1.85 

1 Blue I'rlnt IS 

Inilhhloal Kirta Total $18.08 

Due to the Cost sf Packing. No Orders Can Be 
Accepted for Less Than $3.00. 
2t\'A> deposit Must Arromnuny All <\O.I>. Orelcr«. 
MR. JACK GRAND IS CONNECTED WITH THIS 
ORGANIZATION FDR YOUR ASSISTANCE. 



panel Initl away in a dry place for ahiml three 
hours. A coat of thin shellac may then be 
applied and allowed to stand for nliotit six 
hours. When tin* shellac has Itcconic thor- 
iiiitflily hardened the surface should lie rubbed 
down with tine sandpaper, after which a eoat 
of fund mie wax may lie applied with very 
attractive results, or a seeoud rout of shellac- 
followed by a coat of lemon oil will make a 
idee finish, A pleee of speaker cloth should 
be ^lued to the Imek of the panel, over the. 
law hole inteinled for the speaker opening. 

The Chassis 

The ehnssis illustrated in Fig. •*> Is made 
from 1 /id-inch sheet aluiniiiiim. with hut a 
single Im'IuI, whleb is downward, and us-nted 
along the front. The two lower corners of 
the front are cut off. to allow the chassis to 
slide into the cabinet without striking the 
corner blocks. Kach end of the front Is also 
cut back a quarter of an inch from the edge 
to allow the chassis to slide into the grooves 
that are provided in the sides of the cabinet. 

Tor the location of components. Kigs. it 
and r should lie consulted. It would be ad- 
visable to mount the sockets first. The first 
U.K. socket is mounted with the heater term- 
inals facing the front of the chassis. The 
heater terminals of the second U.K. soeket face 
to the right and those of the detector socket 
face to the back. The heater terminals of the 
two A.K. and two recti tier sockets all face to 
the right-hand end <»f the chassis. The U.F. 
roils can then he mounted followed by the 
tuning condenser. 

in mounting tile speaker, the two bolts 
securing the transformer to the frame should 
be removed and the mounting holes in tin* 
transformer frame enlarged. ('are must be 
taken not to break the wires eon nor ting the 
transformer with tin* voice coil, Ueplace the 
transformer using \\f\i\ by 1!% in. stove bolts. 
Allow those bolts to pass downward through 
the transformer frame, the speaker frame and 
the chassis. tty means of the same holts, 
mount the filter choke, placing spacers between 
the chassis and the choke cure: then screw on 
the nuts after the choke has been mounted, 
and tighten. 

The vitreous euatiu'l 11 lament resistor ltl), is 
mounted in an upright position by means of a 
four-inch bolt. An insulating washer should 
be placed at each end of the resistor. The 
%-in. holes located to the left and front of it, 
as well as the one located in front of the 
tuning condenser, should have rubber grommets 
inserted to protect the eoveiing of the wires 
from being cut where they pass through the 
chassis. Tin* hole to the left of the filament 
resistor is Inteinled for the transformer leads, 
passing beneath the chassis. The one in front 
of the resistor is for the accommodation of the 
resistor leads; while the hole in front of the 
condenser ami beneath the shaft, is intended 
for the lends going to the pilot lamp. 

The next step in the assembly operation is 
to fit the tuning dial. l*pou sliding the vernier 
dial over the condenser shaft, it will be seen 
that the mounting bracket extends below the 
lop edge of tin' chassis, thus preventing the 
dial from being placed as far hack on the 
shaft as it should go. Allowing the bracket 
lo hang perpendicular, ami pushing the dial 
as far hack on the condenser shaft as it will 
go. mark the bracket flush with tin* top of 
the chassis with a pencil. lie move the dial 
ami with a hacksaw, cut the bracket off at 
the place marked. Now replace the dial, 
pushing it hack on the condenser shaft until 
the front edge of the bracket is Hush with 
flu- front of the chassis. If the condenser 
shaft protrudes beyond the front edge of the 
dial bushing, score the shaft with a sharp 
instrument and saw the protruding length off 
with a hacksaw, afterward smoothing the edge 
with a II le. 

The panel can be bolted to the face of the 
speaker by means of four S-:»2 screws under 
the heads of which finishing washers are 
used. The volume-control and switch, mounted 
beneath the speaker, also helps to secure the 
panel to the chassis. 

In mounting the large electrolytic condens- 
ers, one lug of the mounting bracket is cut off, 
and the other lug straighten -el out parallel 



with the side of the condenser. This lug is 
Mien bolted to the underside of the chassis, 
with a spacer lietweeii tin* chassis and the lug 
thick enough to allow the necessary wires lo 
pass between the chassis and the condensers. 
Tln» small elect rolytle is mounted by soldering 
the can lug lo a solder lug bolted to the 
chassis. The two U.K. tubes an* the only ones 
shielded ami tin- rings for holding the tube 
shields should be mounted on lop of the chassis 
by menus of the same screws that hold the 
sockets. 

In connecting the U.K. coils, it should be 
remembered, that I he top of the srvomlnnj is 
the grid end and the bottom end of the 
ininmru is the antenna end of the first coil 
and tin* plate end of the others. In the sot of 
colls used by the author, there was no differ* 
enee bel ween the antenna coil and the others. 
This is not always true, however, and each 
set of coils should Is* carefully inspected to 
see if flic primaries of all coils have the same 
number of turns. If one coll is found witii less 
turns on the primary than the others that coil 
should be used in the anlenna circuit. Shielded 
grid leads should he used on the U.K. and de- 
tector tubes with tiie shielding grounded to the 
cha ssis. 

Testing and Operating the Receiver 

After connecting the antenna to tiie antenna 
binding post, attach the power-line plug to an 
electric- light outlet of a 10.V to l^.'-volt ser- 
vice. If the line switch is open, turn the knob, 
under the speaker to the right until a snap 
is heard ; the pilot lamp should light at once 
If it does not. turn off switch and cheek over 
ihe wiring; look fen* wrong connections, mi* 
soldered or poorly soldered joints, or an open 
in the filament-resistor 1U>. Also test flash- 
light lamp with a battery or a continuity 
tester. 

When the pilot lamp lights, give the tubes 
about a half niinule to warm up. and turn the 
knob beneath the speaker as far to the right 
us it will turn, then try to tune in a station 
by turning the tuning dial slowly. If the ser- 
vice is IM\ and no sound is heard, reverse the 
plug in the outlet. I te versing the plug in A.l\ 
outlets may Improve reception if the grounded 
side of plug is not connected to the grounded 
side of tin- service*. Noisy reception can some- 
times be eliminated in this way. If possible, a 
station with a rather weak signal should be 
tuned in on the higher frequency or minimum- 
capacity side of the dial : with a small screw- 
driver having a wood or hakeltte handle, adjust 
each trimmer condenser by turning the screw 
in and out. until the position of maximum 
volume is found. 

(hie condenser will be found to be far more 
sensitive to adjustment than the other two. 
An occasional readjustment of the tuning dial 
may be necessary during this operation. If the 
volume at any time during the adjustment 
reac hes too high a level, it should bo reduced 
by means of the voliimc-eotitrol. liroad tuning 
and cross-talk is usually the result of using 
too long an antenna. 

In placing the receiver in the cabinet, the 
two overhanging ends of the* chassis should 
slide into their respective slots, in the sides 
of the cabinet. The panel should then be 
fastened by means of four No. N wood screws, 
wilh finishing washers under their heads. The 
screws should be inserted in the four corner 
holes of the panel and screwed into the ends 
of the tenner blocks of the cabinet. 

Operating from 220 Volt Service 

Tin- receiver may be operated from l^O-volt 
service by connecting a 1 10- Volt, ."ft- watt lamp 
in scries with olio side of the power cord. 
The lamp should be Inserted in the positive 
lead, that is, the lead opposite 1 the one grounded 
to the chassis. 

(It will be recalled thai tho fundamental cir- 
en it used in the power supply of this receiver 
is identical with that used by Mr. II. <i. Cisln 
in a receiver described hi the May issue of this 
publication. Mr. I>avis. however, was not aware 
of Mr. risiu's work while designing this re- 
ceiver, -ttrff/or.) 

List of Parts 

one aluminum chassis: Ulan: 
one set of U.F. coils and shields. Automatic 
(f'onfinunt on paf/r 112) 
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NON-REGENERATIVE AMPLIFICATION 

(Continued from paye SI) 



ing element, the cnpacitat iw coupling is a 
uiiiiifti inn at the high -frequency ♦•ml and a 
iiiaxliiuiiii at tin* low-frequency cud. Tims tho 
changes ia cn paella live coupling art' exactly 
opposite to (In* iiiclii«*t i v<» coupling and tint 
response over fin* out in* hand is secured. 

Response curves of thr r* ivor are Indicated 

in Fig, Tin- upper part of the diagram 

Illustrates the resfioiisc of a l-tiibc and the 
lower of a six-tube receiver u<dng tho linley 
design. Tin* sensitivity shown is in absolute 
values and must lie divided by 4 to secure 
microvolts per meter. (The tint Ness of tliese 
curves nre positively uncanny and really re] ire- 
sent a desirable feature, needed for a loug 
time. — firfitur.) 

Shielding 

The second detail discussed in the first part 
of this paper is an important one. If the 
magnetic held of a coil is large, then the 
shield cuii must he abnormally large if com- 
plete shielding is to he 'iceotnplishcd. Since, 
with this system, tin* only Held around the 
coil is due to the signal, the shield enns may 
he made very small, and iti some eases actually 
dispensed with entirely! 

This simple expedient, that of Isolating the 
primary of the K.F. eoil from the plate hy a 
choke coil, has heeii used previously, hut not 
with the idea of increasing fidelity and de- 
creasing the necessity for shielding. If this 
choke is to he used, then the condenser t"l 
must also he added, as stated hefore. to isolate 
the grid of Y'2 from the plate of VI. This 
means that the load on VI is no longer rests- 
five at resonance, so to compensate for this, 
the leads of the primary of the U.K. trans- 
former are reversed so that at all times tin- 
load current and the signal voltage are in 
phase*, which, in technical language, means n 
resistive load. 

Thus, in this system, the nnioiint of anipli- 
Ilea t ion is. theoretically at least, limited only 
to the resistance of the coil : the lower the coil 
resistance the greater tile load current : while 
In other systems, the amplification is limited 
not only by eoil resistance, hut hy oscillation. 

Additional Features 

Another font tire of this receiver is the faet 
that many more tuned stages may lie used 
than were heretofore possible, in an ordinary 
reeeiver. Interstage coupling limits the number 
of tuned stjiges that may be snceesst'ully cm- 
ployed without oscillation. With the tmley 



system, the K.r. currents are localized within 
its particular stage because of the chokes, and 
since the ILK. eoils are shielded, interstage 
coupling is at a minimum. The number of 
tuned stages, consequently, depends upon the 
tolerances set in the design of the coils and 
the condensers. Six tuned ILK, stages were 
successfully employed, as indicated in the 
photograph of Klg. -\, 

Selectivity 

Ileal 10 kc. selectivity is secured. Fig. o 
shows the selectivity curve of this reeeiver 
(six-tube typo at OilO. I .turn and 1.4<>o kc. 
Note that the eurve is Id ke, wide and only 
deviates from this value when the applied 
signal strength is HMMinics normal, (These 
curves were mafic in accordance with I. ILK. 
standards using a standard dummy antenna 
and maintaining a constant output of .10 
milliwatts — hid it or. I Kig. 0 shows the selec- 
tivity curve of the four-tube receiver, the same 
conditions obtaining. It will he noticed, of 
course, that the selectivity is better with the 
six tuned circuits than with the four stages, 
which is to be expected. 

My further application, this principle may 
be applied to audio systems as well as to 
U.K. systems. 

Parts List 

With reference to Kig. 1. the parts have 
the following values: CI t<i t*d (inclusive), 
variable tuning condensers. .oon:{..1-mf. : t'T to 
i'VJ i inclusive*, fixed condensers. .01 -inf. : Ott 
to T17 i inclusive i. fixed condensers, .oims7- 
mf. : tin. no. fixed condensers. .001-inf, : fjo. 
ri!1. bypass condensers. J inf.: l**J*i. bypass 
eoiidetiser .o.l-nif. ; fixed condenser, .ou.1- 

mf. ; 1,1 to \M < inclusive), primary eoil. *J-\.1 
millihenries: 1,7 to i inclusive >, ^7." milli- 

henries: I.Ki to IAS. l itiehislvei, ILK. chokes. 
17.*i microhenries: lit. ILK. cathode resistor, 
.'ton ohms, max.; K'J, detector cathode resistor, 
L'.'.nuo ohms : S. stage selector switch. 4 or 0 
stages. Kxuctly the same values hold for the 
circuit shown In Fig. *J as stated above. 

The tubes used arc of special design, having 
an amplification factor of :»o. are similar to 
the liigh-mu *40 with the exception that they 
have a cathode, as indicated in the wiring 
diagrams. The same design, however, may he 
used with present-day tubes that nre readily 
aval la hie. 

Winding details of the coils used in this 
receiver are given in Kig, 7, which is self 
ex plana lory. 
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This 4-tube sii|ierlu'tcrodyiie housed hi a 
beautiful silver-gray metal cabinet is a 
radio marvel. It incur jmraics balanced 
image suppressor pre-selcctor — combined vol- 
ume control and on-olT switch- <AFAI] 
illuminated station selector — ^^^J^^ 
dynamic speaker and other out- Complete 
standing features. Dimensions: w j th Tubei 
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automatic volume control — 2 J4- volt heater 
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condenser. Dynamic speaker is <; J AQC 
used. See your Crosley Dis- ^J^J 
trihutor fur full details of Complete 
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ELECTRIFYING THE MEGADYNE 

(Continued from poijc 85) 



ing as n. voltagedirnif lug unit, also functions 
its a purt of the liltcr system. 

In the "breadboard" model, a common "eim** 
connection for the three electrolytic cond elisors 
is obtained by mounting thetu on n strip of 
iiluiuhiutu about y x x ?>y 2 x :» ::*Jdti. thick, sup- 
ported. #-in. from the hnsohonrd by means 
of two metal brackets. Resistors K and i> are 
also mounted on brackets. 

Due to tin* fact that the type of resistor 
specified for S ,-,nd !i has t\ ease which con- 
stitutes one of the two connect ions, care must 
be taken to insulate these units in the event 
that they are mounted on either a common 
or a grounded strip of metal. 

If a slight hum is heard, look for inductive 
coupling between fhis power pack and the 
receiver or its associated leads. Kxeept iona I 
care has been taken in the design of this unit 
to reduce the hum level at the output potential 
terminals to the lowest possible point : how- 
ever, the fields of the power transformer and 
the tiller chokes are very strong, and if they 
are permitted to interact with the receiver 
equipment, hum from tin- reproducer will he 
heard, the strength being dependent upon 
whether the inductive pickup sit one point 
adds to or subtracts from the pickup a I 
another. 

Although the power transformer has five 
seeotidaries. only three are used: consequently, 
only these are shown iti Fig. "J. These un- 
used <1.."» V. and l».r» V.I secondary leads may 
be curled up ami taped or. as in the unit 
illustrated in Fig. A. cut off close 10 the trans- 



former. The unused leads nre the following: 
heavy red: heavy black: thin red, black dot 
Mho latter is a tap from the primary for match- 
ing the primary circuit to the available line 
voltage; whether this wire or the thin red 
one is to he retained is a matter of tost.i 

As a final word of caution, the constructor 
is advised to make sure that all of the parts 
have the values spec I tied. In addition to the 
usual miscellany, screws, wire. etc.. the follow- 
ing components will be required : 

The battery type "Mepidym*" described in 
the .Inly issue is now connected to the Tower 
pack. Resistors S and U an' adjusted so that 
stations come in loudest. The adjust incuts 
nre then left In position and should not be 

toiielied thereafter. 

Tuning am) operating the Megadyno remains 
as before. 

List of Parts 

One Poly met power transformer, tvpe TK-SU7. 
1 : 

Two Polyniet filter chokes, type Tt**7!M*», d, 7: 
one Concourse elect rolyi ic condenser, I inf., 

loo volts, :: : 
Two t'oncoiirse electrolytic condensers. N inf.. 

inn volts. 4, ."i ; 
Two C la roslat variable resistors, standard type. 

n. !> : 

One Fleehtheiiu. 1. inf.. 'JUihvolt condenser. 10; 
Due fixed resistor. Iti.iMMi ohms, 1 watt, 11 ; 
one binding post strip. 

one Pilot tube socket. TX-type. for VI, 2; 

One <!. 10, power cable, with plug; 

One wood baseboard, ~\U x 1 1 # x ft-iTl. 
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! COMPLETE 



1007,. 5 Tubes — powerful 
Auto Type. "Dynamic'* 
Speaker. Reception COV- 
ers entire baud. lW;'»-:»."»0 meters. Range 100-1 U00 
miles. Sti rring column control with Illuminated 
Dial, Key Switch and »n" flexible •stmft. Sm;ill 
size: f> x 7 x 7". Mounts anyw hero with nni\» vsjil 
bracket. 

EVERYTHING FURNISHED 

Our simple A lit" hist met ioi^ make as-rmM> and 
installation ease. Everything furnished. Price in- 
eludes all accessories ( UCA Im-M Tubes, remote 
steering column control, Ityiumiic Speaker, steel 
suicided Connecting Cable. Ignition Spark Snpprti*- 
sors. Antenna Kuuipmcnt), noth- 
ing else to buy except "It" bnt- 
teriep; ejisily, <*lK-ii|»ly promicd 
locally. Scud $2 deponl. Balance 
$14. !>"."> C.o.l). \\Y pay postal' in 
l.S.A. Order today. H«» sun 1 to 
specify number of «*yl iti»l«-i*s in rar. 

MY OWN RADIO, Inc. 
Dept. 102 
1800 Grace St., Chicago, HI. 
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SYLKO HOME 
Hook it up in two minutes with- 
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Send 95o today or specify C.o.l). 

SYLKO MICROPHONE CO., 
131 Islington St. 
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Uv sure to turn to iwgo b'S and read the im- 
portant announcement about the extra pages 
which have been added to tile OFFICIAL 
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meat were secured. The finished *'lt" tube 
is illustrated in Fig. A ; and a complete "It" 
unit, in Kig. li. This device measures only 
S% x .1 t£ x ins.; ami weighs only S lbs. 

other improveinonts were brought about by 
tins simple yet potent expedient, namely, in neb 
better waveform with an absence of trouble- 
some harmonies- as indicated by a eathodo- 
ruy oscillograph, and freedom front meeluuiicul 
noise eaused by the interrupter (the parts of 
which are cushion mounted inside the tube*. 

The "B" Tube Eliminator 

Then* are two ways in which the trans- 
former primary may be eoiitieeted with the 
interrupter: one, in parallel with the circuit, 
as shown til Fig, 1 ; the other, in series — indi- 
cated in Kig. In the arrangement the in- 
terrupter operates directly from the storage 
battery, drawing some current on its own 
account : while the primary <>f the step-up 
transformer, being connected in shunt with 
the interrupter coil, is energized by the pulsat- 
ing voltage across it. The eliminator illus- 
trated in Fig. I', utilizes this scheme. 

Although very encouraging results were ob- 
tained by providing a separate set of contacts 
Insulated from the primary contacts and em- 
ploying them to make and break at the right 
intervals, thus eliminating the use of a separate 
rectifier tube, this scheme since it complicated 
the const ruction of the vaeunm-ititerrupter was 
discarded in the course of experimentation. 
Although gaseous rectifier tubes have the ad- 
vantage of requiring no additional current to 
heat a filament, this advantage is offset by low 
ettieirticy and rather tickle behavior. 

A type "M tube with plate and grid ex- 
ternally connected together, performed remark- 
ably well. Its heater is rugged, and may be 
powered directly from the storage battery. To 
reduce the internal voltage drop ami take some 
of the strain off the cathode, mercury was 
introduced into the luilh. Although the po- 
tential difference between cathode ami heater 
is then in tin 4 order of juu to l».">0 volts, and 
leakage of severnl inieroaiiipcres tukes plaee. 
the insulation between these elements does 
not break down. A disadvantage of this type 
of tube, even in quick-heater models, (partly 
eo m pen sated by the use of a voltage divider I 
is the thermal lag of the heater. A simple 
one-section filter with a small choke coil was 
quite sufficient as the waveform obtained was 
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very good. (I'll II- wave reef iticat ion was tl'ied, 
ami discarded in favor of half-wave rectifi- 
cation. I Since H.F. disturbance from the 
vacuum-interrupter is much less than that 
created by a breaker in open air. it is possible 
to *'gef by" without the use of K.F. chokes, etc. 

A satisfactory unit was thus evolved : and 
ai the October meeting of the Connecticut 
Valley Section of the I. U.K.. held at tin* Charles 
Hotel in Springfield. Mass.. a completed in- 
strument was formally demonstrated. A criti- 
cal audience gave its unqualified approval to 
the device as power supply for a standard 
motor-car radio sei of high sensitivity. 

Comparative Efficiency 

Speaking of efficiency, for the sake of com- 
parison a standard 1 in V. tin cycle A.C, "11" 
eliminator of reputable make was tested; the 
disappointing results are revealed in Kig. 
by the curve A. Curve ]: is that of a dyna- 
inofor type auto "IS" eliminator which is 
considered of good make and representative 
of this class. «*urvo C is that of one of the 
vacuum-type units developed during our experi- 
ments. 

A glance will siifhee to sinew the render that 
compared to the others, this latter unit has 
superior efficiency at about the normally re- 
quired current drains- between 2a to 40 ma. 
At these currents the output Voltages are ~-.~> 
and 171! respectively and the efficiency over ."u 
and up to ."<; percent. The input eurrenl in 
amperes varies from 1.11 to '2A and the battery 
voltage from o.s.'i to .VS. 

Some set manufacturers deem it necessary 
to employ as many as eight tabes in order 
to secure high power out put : hence, we must 
allow li.4 A. for the heaters of these tubes 
alone: Mt i< prescined that <*».." V. tubes are 
employed throughout.!. Now*, if we wish to 
limit the total current drain to no more than 
5 amperes land this is heavy enough! we 
shall have '2X» A. at the most, available for 
the "V." supply. Taking ISO volts at AT* ma. 
as the requisite "U'" voltage an overall em- 
ejency of 7\'Z percent f/iffxf be obtained fro in 
the unto "li" eliminator. t.\ lower drain is 
imposed on the battery in the event the receiver 
has less tubes ami requires lower "It" poten- 
tials: a six-tube receiver using "JO-fype tubes 
was operated very nicely with a total drain 
of A., at i* volts average.) 

Construction Details 

Tin' primary of the step-up transformer was 
wound orer the secondary. 

The dry electrolytic filter condensers have 
a working potential of 4o0 Y. : the voltage 
divider resistors measure oO.uiMI ohms and arc 
rated at 1' watts. Two condensers, one of 
.n.Vinf. and one of .HI -inf.. are sufficient for 
completely preventing the U.K. currents from 
entering the receiver circuit. 

of interest, also, is a unit which enables the 
operation of lit* V. ,\.«\ receivers from 11H v.. 
li.C. linos Such a unit using the **lt" tube 
is now under development since considerable 
demand exists for just this thing. Itrietly. in 
order to obtain a sinusoidal waveform similar 
to that of the standard A.<\ lines, the 1 m-volt 
I >.4\ must be broken up and fed into a trans- 
former having a special primary, and a second- 
ary capable of delivering I H» volt<. fortun- 
ately, miserly economy of current js not essen- 
tial in this case. 

Two units of this type have been designed, 
one for light midget receivers ami another 
for standard radio sets of seven or more tubes. 
In the former instance, one "\\" tube is used : 
and in the latter, two of them are so connected, 
ilmf they operate I mi" out of phase with each 
other. In both cases the primary of the 
special transformer is "tuned" to approximately 
no cycles. This new unit design may be 
readily adapted for "'J- volt as well as 1 IP-volt 
IM\ Use. 

For those people who do not care to have 
a radio in their ear as a permanent installation 
but Would like to be able to take their midget 
receivers along with them to picnics, sea- 
shores, camps or other outdoor places, a "IV* 
tube vacuum-interrupter pack of n for 12) 
{Continued on parte HI) 
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tracks uriflfriM'nth Ibc ihislilnmril. si I the ritflit. 
Tlio niPtiil pimp tliut I lir turntable slides on. is 
notrliiMl, so thiit it ran 1»« sol :iut] )i>ck«'il in any 
position. In tbe ill list ra I ion. the iiirnttihlo N 
shown in lite "plnylng" posit ion. When the 
phono>rni[ih is not in use. the unit slblos n m lor 
tin* instrument lorn n I. The oh-eiroiinmnotie 
|H«knp is ul.so iiirMii^eii on a sliding arm. so 
when the nmifiihlo is pulled out to t lio playing 
position, the piekup ran he relit" red ami |in*k«»i|. 

A small A.r. switch on the metal plate st ives 
to start ami stop the plioiiotfrn ph motor. Flex- 
ible Icails run to an extension outlet on the 
Uoor iMianl. so tin- entire jolt may lie removed 
tor trouble shooting, without tin nobler big or 
resolderin^ the eolitieethm wires. The design 
is very eoiapai t : ami the ingenious method of 
slid ink' it nut of the way, tloes not interfere 
wiLb operating etlhienev. 




The photograph above illustrates how the power 
unit and speakers appear when in a normal op- 
erating condition. Note that the speaker cone 
is exposed. In bad weather a cover is placed 
over it which prevents the cone being damaged 
due to splashing, rain, etc. 

The mierophoue is suspender! vertinitly within 
a ttneropltotie rliifc. as illustrated. A hiuh-ipuit- 
ity two'hutton mierophoue is used. Th" method 
of suspension uses four points ami ef^ht 
spriuirs, thus protertini: the itistrument from 
jars ntid meelianieal vihration. The niieropliotiu 
rinjr is fastened on the end of a %-ineh 
diameter hollow brass arm in sneh a way that 
it can lie pivoted in any direction, t'onneetinu 
wires run through the arm. The other end of 
the arm is eon tier ted to a swivel mounted 
beside tin* rear vision mirror. When the micro- 
phone is not in use. the arm is pushed Imek 
until it is parallel with the windshield and 
close to the top of the ear. causing it to snap 
into a sprint which holds it in place. An 
automatic switch at the arm serves to open 
tin* microphone circuit when the arm is pushed 
baek. The arm may he locked in any position 
when opened, by means of a set screw located 
at the swivel end. When the :i rtn is swum: 
forward, it moves down at an angle, facing 
the person at the steering wheel. 

The Power Supply 

The 110-volt A.t\ for operating the system 
is obtained from a motor-generator out lit. This 
fotisists of a if'J-volt 1M\ motor, operated by 
mentis of six storage "A" batteries. This 
motor drives a I Ill-volt A.i\ generator capable 
of delivering .*!tm watts. I'nder load, the motor 
draws ir».."i amperes. In addition to supplying 
cir'reiit to the amplifier, the generator also 
supplies lield current to the two dynamic 
speakers. Tin- method of mount itig motor 
general or, speakers and storage batteries is 
uuioiie ami worthy of special attention. 

Metal strips are welded on the trunk rack 
extending it about a foot. The trunk, which 
is standard equipment on the ear. is bolted on 
the extension rack. The motor generator is 



mounted on the bottom of the trunk nt the 
center, Utiles are drilled at each end of the 
trunk for the two loudspeakers ami these arc 
fastened in place against i 3 -iiu-li relotex ballle 
boards, as shown in Kig. It. Six one-inch 
diameter holes are drilled in the top of t lie 
trunk and four in the bottom, lints creating 
a continuous draft in order to provide ade- 
quate ventilation and prevent o\orhen1itig. The 
ventilating lodes, ami speaker apertures are 
covered with coppcr*scroeiiiiig. light enough to 
be stretched taut, hut heavy enough to pro- 
tect the speakers. Wooden disks are provided 
for en eli speaker. The disks tit into metal 
clamps ami keep dust and dirt from the speaker 
coins. Large size I ItM olt A. I*. Wrighl-l>u- 
Coster dynamic reproducers are used. Those 
ate able to handle the output of the amplifier 
without distortion. 

Three A.t\ wall socket outlets are titled to 
the back of the trunk, for completing connec- 
tions w ithout unlocking the trunk, tun lets of. 
three different colors are used, so that their 
functions are made apparent : these may be 
obtained from any ."»- arid lo-coiit store. 

Tin* storage batteries are mounted in a sheet 
iron cas<*. which is mounted on the origi- 
nal trunk rack, in back of the trunk. Six 
Kxide 1 01 )-a m pore s torn ire '\\" batteries are 
employed. Kxtra heavy double rubber covered 
wiring connects the batteries to the apparatus 
at the front of the ear. The wiring is run 
beneath the right rear fender ami then under 
the running board, 

A sign on top of the ear supported at each 
eotl by a heavy iron pipe completes the instal- 
lation. This is run nblhpiely. go that it may 
be seen from any direction. One pipe is 
mounted on the right side of the trunk rack, 
while the other pipe is mounted on the left 
side of the fmnt bumper. The pipes are 
threaded, so that they can be unscrewed, per- 
tiiittiug the sign to be taken down when 

desired. 

This installation is arranged for "one man" 
operation : the driver of the car ran operate 
the sottud system without additional assistance 
and the arrangement of the sound equipment 
is sneh that the car's use as a passenger vehicle 
is not affected, nor is space for riding con- 
venience eliminated. 

Efficiency 

This son ml amplification itistrument has 
ample range above the street noise level to 
be heard for a city block. When tested under 
an elevated structure, both voice and music 
could be heard distinctly aho\e the noise of 
passing trains. The amplifier is pitched high 
enough, so that when used with the micro- 
phone, it is unusually distinct and the "boom" 
common to most installations is entirely elim- 
inated. The higher pitch also permits the 
sound to carry without sncrilice of bass re- 
sponse, lute to the excellent design, careful 
matching of parts and proper selection of 
speakers, the tone quality is excellent, even 
at maximum volume. 

The schematic wiring diagram in Pig. 1 
shows the method of hooking up the various 
components on this group address system. The 
pictorial diagram, l-'ig. '2. gives an idea of the 
relative locations of the different units. 

The author and his associates will be glad 
to render any assistance desired to those tech- 
niebitis who may undertake the construct ion 
of this public address system. 

Tin* values of the parts given in the circuit 
diagram of Fits. 1 arc as follows: III. ."U.uou 
ohms: irj. l.:srni ohms: u::. 4011 ohms; 114. M»«» 
ohms: Ur». 0.000 ohms: ltd. 3.1100 ohms: IM. 
2 inf.: 1*2. 2 nif. : 4 mf. (l.olMJ volt t ; 1'4, 
2 mf. t l.r»oO volt) ; LI, 30 by. 



THE 

(Continual from 
volts input and 110 V., A.C. output was de- 
signed. However, due to the usual midget 
receiver drawing at least 40 watts and in most 
instances much more the current drawn from 
the storage battery is rather heavy. 

The writer bclierc* that thin field mat/ prove 
1 vera tire if a rod to receiver is tnunufovturcd 
fHtriicuhirli/ for the /n/r/»o*t\ 



"B" TUBE 



pane 110) 

In this ••universal current'* radio receiver. 
niiiomotiv«-type tubes could, perhaps, be used 
and the power pack so designed that with a 
simple switch to cut a resistor out of circuit 
the tto-volt A.T. input connections may be 
changed for f> or 12 volts M.C supply. In 
any event, a suitable interrupter design, in 
the -If* tube, is now available to manu- 
facturers. 
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T>ealer*' N'ot Prire 
F.O. II. Greenwood, MM. 

$147.50 

You Inne heard of t lie amazing ease. enmpletene«. quirk - 
nev< and accuracy of die St PltKMK I >l AONOM KTKIl— 
.% Instruments In 1. Take* care of .MX the new -vis and 
Abb nc« tuhe*. Including r lie *es en-prnnK ;onl rdx-prmiK 
tube-, triple-twin, WnndiTllrh. thio-Oiode. Men- tin \ii|M»r 
Uei titter, etc. WTntOI'T Al>Al»TKitS. Ma>lie Mm have 
had no real chance to |iro\e It- real eeormtio. It- <nn\enieni-e 
and Income producing power. Here** how \<>n can uoaranteo 
your-clf. Send coupon helow an t learn how >oo can us© 
the ne\\ IHAONOM KTKIt for 1» da> * FltKK. No nhliju- 
I Inn. Prepare now for the on-rushing service demands of 
the mo>t exciting political grapple of thU Rener:oion. 

5 ultra modern testing instruments 4 
In I at the price of I 

Oilier Supreme Tn<t^lment•', as follow, earn - the 
Same guarantco: 

MODEL 90. Supreme Set Analyzer $78.50 

MODEL 60. Supreme Oscillator 30.00 

MODEL 70. Supreme Oscillator 49.75 

M00EL 40. Supreme Tube Tester 30.00 

We v\lll Mm Hi an mm lire the new Supreme Model 56 
Anahzer, that uill lie a i*n<>athin. Inforniation mm. 

All dealers' net prices P.O. It. On*eii«ood. Ml**. 
A-k your .lotdier to demonut rate. 

I SUPREME INSTRUMENTS CORPORATION. I 
! 440 Supreme Building. Greenwood. Miss. 

Telt me — absolutely without oh I heat ion — how I Can I 
| n <e the new HI AOXOMKTKU for Mi dayi FltKK. 

| (Here insert an\ <»ther Supreme In-trunient de-irei'li j 
| N'aine | 

! i 

| City S'ate | 

| Name of JolHier | 

I Pity State | 

I — , — — — I 
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Short-wave 
MOLDED 
Coil Forms 

Four, fhe ami six pronn rorms. 23c each. Code rlnj? on 
ton <»f each fnnu in hrllliant color*, red, yellow, green 
ami blue. Four \\nmg mil forms, set of four, precision 
woumi. covering fifteen to \\\q hundred meters. I2.U0 a set. 

Molded sockets with colored 
locator rino— 
Base mounting 
481X 4 -prong 25c 
481X 481Y 5-pr<ni« 25c 481Y 



474-o 



Binding Post 

949 FFP 



474 Laminated socket 

4- prong 10c 

475 Laminated socket 

5 - prong 10c 

Antenna-Ground 

Binding Posts 10c 

firips large or i-mall wires 
easily. tiunnl kern* an- 
tenna from grounding on 
chassis. Ilinding mrt cannot 
come off a ttd become lost. 



947 KC7 



Dise adapter for bring- 
ing out filament and plate 
from pentode tnbe to provide 
fihimcnt ami plate voltage 
for operating short-wave eon- 
vert ers 



60c 



954-KPC 



Adapters made with any 
type connections desired. 
New type for testing six 
prong '57* r 58 tubes, the G-2 Diode and 
'82 Mercury Rectifier, Write your 
requirements, 

3-4-5-6 Prong Speaker or Cable 
Plugs 

905L and 906L Latch Lock An- 
alyzer Plugs 5-prong $3.00 

with 5 -foot cable 5.00 

tf-pnmg 3.50 

with :>-foot cable 5.50 

96 5 OS Adapter for use with 
9<h;L, six prong top. live prong 

bottom 1.25 

9640S same with four prong 

bottom 1.25 

954DS Adapter to use with 90 5 

eel iter locking stud 1.25 

954-KPC Pentode Adapter. Con- 
nects cathode to plate. Csed 
for replacing 245's with 247 

Pentode tul>es 1 00 

247 Pentode Tubes 100 

954-FKP Pentode Adapter with 
resistance in filament reducing 
6 volts to 2.5. For putting 
247 Pentode tubes in 171 

sockets 1.25 

954-FS for 171 push pull, are 

954 FKP connect til i» series pair 2.00 

Send for Price Sheets— Dept. R 

AL D EN 

Manufacturing Company 

BROCKTON MASS. 



power Generator 



FOR SHORT WAVE 
BROADCAST! NG 
Reg. Priee Wat $75 

U s Cm. ixwer gen- 
eraior for radio Irans- 
fiilitinir made by V\"«;t- 
ln K house. Ideal fur 
Amateur nr©ada»sltns\ 
Limited <|uanill> pur- 
chased from l'„ S Cot 
Mimal t'orna. iM"> 
cycles. 200 watts. lift - 

ronmfleU direct, lielt driven or wind iimpelled for .\«'t»e 
nlanes. Guaranteed new and perfeet. Worth f.r».0fl. bot 
while Ihey ln.*t. <h»1v $4.95. pl»» shipping rhargea. Send 



RECORDING AT 33-% R. P. M. 



(Continued from ptnjc 88) 




Volt K. P. M. 4:i<H>. Tan he 



check or nuinev order. 

NATIONAL ELECTRIC TOOL CO. 



til W. Lake St. 



OepL 188 



Chicago, 111. 



AERO SHORT WAVE RECEIVER * 6.45 

AERO AUTO RADIO, Complete 39.50 

AERO SHORT WAVE CONVERTER 12.50 
Send for Complete Catalog 

CHARLES HOODWIN CO- 

Dept. V-15 

4240 Lincoln Ave. Chicago, III. 



arum t uro is not perpendicular to the plane of 
the record, and as a result, fidelity of repro- 
duction Is not obtained. The pickup should 
be placed us shown in Fig, 1, 

Surface Noise 

In ilt\'\ fix recording, surface muse is more 
pronounced than at (he higher speed. The 
frequency of Ibis scratch is in I he neighbor- 
IuhhI of :LlMM) cycles ami fur this reason is 
more objectionable. In commercial recording, 
this surface noise has been diminished consid- 
erably by improving the record material, but 
in instantaneous recording, no determined ef- 
fort lias been made to overcome it. The use 
of a scratch filter is not recommended ; if one 
were used, every frequency above 4,<MM) cycles 
would l>e eliminated, and the record would lose 
its brilliancy. In lite use of aluminum, this 
noise becomes especially objectionable near the 
periphery of the record. 

Sera tcli in recording is due to two things. 
First, tbe hardness of material used, and sec- 
ond, the angle the diamond needle makes with 
the record. Aluminum should be of medium 
hardness and should be well lubricated or 
waxed. If the material is too hard, the needle 
will rip and tear the record and terrific sur- 
face noise will result ; if it is too sofl, the 
danger of destroy lug the record will be in- 
creased. It is a good policy, after purchasing 
a ready-made Hi inch recording disc to go over 
it with a piece of waste that has been soaked 
in wax. The disc must be spotlessly clean, 
and when cleat dug, soft cheesecloth should be 
used. 

In Pig. 2A Is shown how a steel recording 
needle normally sets in the cut tlnghead ; note 
tin' steep angle that it makes with the record. 
If a diamond needle Is used, the shank should 
be bent to the position shown in Fig. 2lt, so 
that the sides barely clear the record. Steel 
needles are made of hardened metal which can- 
not be bent, but the shanks of diamond needles 
are made of soft metal, and bending is a simple 
matter. See that the point of the needle is 
not too sharp; other wis* 4 , it will tend to cut 
the record instead of vow turn* in<j it. 



Oood ;i."M .*» K.i'.M. records can be made if 
care and patience are exercised, and the re- 
cordist should not Ik? too easily discouraged 
if his Hint trials arc unsatisfactory. 

Home Talkies 

As stated before, the fields for slow-speed 
instantaneous records are developing rapidly, 
and the most interesting one is home talkies. 
Considerable work has been done on the sonnd- 
otl-dise method, and in the near future such 
a machine will be marketed for use by the 
amateur. While no material is available for 
publication on this apparatus, the mechanism 
is quite simple. 

From the turntable motor a flexible coupling 
Is brought out which connects to the camera, 
in making I be sound picture, the tilm is marked 
with a punch, ami a corresponding mark is 
made ott the record. The recording bead is 
then placed on this mark and the section of 
film with the hole is placed in the aperture. 
The switch is then thrown and the action 
started after a few seconds have elapsed to 
allow the motor to reach operating speed. In 
showing the picture, the film Is placed in the 
projector with the punched hole in the aper- 
ture, tlie pickup Is placed on the "start" mark, 
and then the motor is started. 

When the film breaks, each frame, prepara- 
tory to the patching, slum Id l>e replaced with 
a blank frame. This protects against the lass 
of synchronism. 

The question of playback needles is another 
serious problem in reproducing from :j:M/:i 
It. P.M. aluminum records. The fibre or thorn 
needle, unless treated, wears out before the 
end of tbe record Is reached. To prolong the 
life of these needles, some manufacturers have 
impregnated the needle with bakclite or shellac, 
and it Is surprising how much longer these 
needles last. Where a libre needle barely fin- 
ished one 12-irtch 7S U.|\M. record in good 
condition, it is now possible to play four of 
them without reshurpenlng the needle. This 
means that the needle will now easily last 
through a fifteen minute, U:5-1 U.T.M. record. 



AN A. C. — D. C. PORTABLE RECEIVER 



(Continued fr 

Winding Co., 1,1 to L0 inclusive; 
One r»n-mf., I no- volt dry electrolytic condenser, 

Aerovox. ('Hi: 
One S-mf., r»no-volt, dry electrolytic condenser, 

Aerovox. 1*1 r» : 
One ]0-iuf., 2n-volt, dry electrolytic condenser. 

Aerovox, CI 4 ; 
Five ,1-mf., L'On-volt, tubular condensers. Aero- 

vox. Cin, C12. C8, C4. C."i. 
One .(M>:;n-mf., mica molded condenser, C7 ; 
One .OOU'jr«-iuf.. mica molded condenser CO : 
One 250-ohm, ."iO-watt, vitreous enamel resistor 

uti : 

One r»oo.non-ohm t 1-wutl, carbon resistor, Tru* 
test, KG; 

Two 250.1 MMi-olim, 1-watt carbon resistor Tru- 

test. 1(4. «.">; 
One 50.1 MM t-olun, l-watt carbon resistor Tru- 

test 1(3; 

One inO-ohm, 1-watt, carbon resistor, Trutest, 
U7 ; 

one ion-ohm, flexible resistor. Truvolt, ICS; 
One ttlO-ohm. flexible resistor, Truvolt, 112; 
One line switch and lO.ooo-ohm volume-control 

Carter. Kl ; 
One antenna binding post. Khy ; 
Seven C Y. wafer sockets, Khy; 
< hie wood panel : 

One .Ten sen- typo r.M.1 dynamic speaker, with 
out put 'transformer for operation with |>cn« 
tode tubes: 

One A.K. transformer with 1.20o-ohm second- 
ary. Ken yon, ( choke i : 

Two- tnbe shields with bases, llammarlund; 

One .onnr:7r»-mf, three-gang condenser. IV Jnr. 
No. :►.■><):•. clockwise, min. to max., CI. CO. C2. 
ci i, c:l CV.\ : 

One vernier dial— He .lur type K. sector vision, 
flat, clockwise 0-100: 

Two large size brown bakelite knobs; 

one dial light. l>e Jur type V ; 

One escutcheon, pe .lur type 1>, sector vision; 



ow page 10.S) 

One appliance attachment split plug; 

One and one-half feet shielded copper wire for 

grid leads : 
Ton feet of lamp cord ; 

Ten feet of solid push-back hookup wire; 
Ten solder lugs ; 
Kight No. S :J2 hex nuts ; 
Four No. 8— :V2 x %-in. nRklc oval-head 
screws ; 

Four No. 8 x %-in. nickle, ovabhead screws; 

Four Xo. 8, nickle finish washers ; 

Thirty- live No. M — &2 x % in. screws ; 

Thirty-five No. 8 — :\2 hex. nuts; 

Four No. 8 lock washers; 

Thirty-five No. <» lock washers: 

One stove-bolt .'I/Mi x 4% in. with nut; 

Two stove-holts :t/l<; x 2i£ in. with nuts; 

Throe %-in. rubber grommefs; 

Five tul>e grid clips ; 

Two brass spacers %-in. long with H/lfi-in. 
hole ; 

Two fiber washers, %-in. diameter with :t/ltMn. 
hole : 

Two brass spacers %-hi. long with %-\n. hob- 
One square foot of speaker cloth : 
One wood panel. Ulan ; 
One cabinet and cover : 
One pair separable hinges : 
One spring lock : 
Four rubber cabinet feet : 
One leather carrying handle; 



OUTPUT METERS 

(Continued from ftntfe 02) 
One Lynch lOii.iHio-uhni resistor. I watt. 117 ; 
One Lynch loo.imo-ohni resistor. 1 watt, 1(8; 
Four International Air tip-Jacks; 
Olio bakelite panel ■H / i 1 xC t %\% ins.; 
One Most switch. Type .INSttK ; 
One 4 .volt battery ; 

One pair International Air test leads, No. 128. 
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WATCH YOUR WATCH 



Those in vocations requirinjr contact with 
mujniotic fields usually know fnmi annoying 
<»X|k»rit»iuv that tlioy rannoi i»X|H»rt rotisisti'tit 
mm-yIW from their watches while working 
nrmunl eieelricnl sipjmrsitus. Stcd, u( course, 
is i-eitUilj- nmtfiieiissetl. ami the linirs|»ring and 
most otln-r parts of a watch movement neces- 
sarily have heretofore heeii made of steel. 

Jtut a nn'jins of avoiding the annoyance of 

IHM inaiient ly magnet ixc< I watches has \ n 

evolved hy an eniineiit Si* is* physicist of in 
tcrnatioiial fame i»r. fliarles K<louar<l tiuil- 
lauiiie. well known as tile recipient <,f the 
lH'JO Xohel Award in I'hysies for the develop- 
tneni of certain rnst-rcsisi ing nickel steel al- 
loys, particularly Invar and Kl Invar. 

UilKM'atory experiments show that the con- 
ventional wntrh with regulation steel hair- 
spring and usual type of ha lance wheel will 
become so erratic after exposure to magnetic 
tields up to ;;tiu lines per square inch as t«> 
he useless as a timekeeper ; wltcivas. with an 
Kliiivar hairspring and a non-magnet ie halatice 
wheel it is hut slightly affected in tields of 
that strength. 



that it contracts and therefore oscillates more 
o,uirk ly when a rise in temperature caused the 
hairspring to weaken— ami vice versa. 

This form of construction consists of mak- 
ing the rim of the ha la nee wheel A. in Fig. A 





and Fig. I, of two different metals — hrass and 
steel— and of cutting the rim at two oppo- 
site points in its periphery. 

The Klinvar hairspring makes it possihle to 
use a monometallic, uncut, non-magnetic hai- 
unce wheel It. in Fig. A ami Fig. 1. 

The lack of magnetic suseoptihility of these 
Klinvar components is shown in the lower and 
upper halves of A ami IS, respectively, of Fig. 1. 

Without some means of counteracting n mag- 





«j 













Fifl. A 

Photograph of the newly developed watch which 
may be used in a magnetic field. 

An increase in temperature — whether due to 
weather conditions or to proximity of the watch 
to heat — causes the hairspring to lose some 
of its elasticity. 1 tee lease in temperature, con- 
versely, increases the elasticity of tin- hair- 
spring. To off.vei the errors in timing which 
these changes would cause, the "compensat- 
ing" type of ha la nee wheel is so constructed 



a 



Fig. 2 

netic influence, the hairspring may he so 
strongly attracted to the ha la nee wheel as to 
net unity touch it. as shown in Fig. *J. when 
the watch will no longer keep time. 

The whole assembly, therefore, renders 
watch practically immune to permanent mag- 
netism and unaffected by temperature changes. 
Furthermore, an Klinvar equipped watch when 
adjusted in two extremes of temperature oper- 
ates at tin* same rate in intervening tempera- 
tures. Heretofore, a watch correct at say 4" 
F and f>0« F would not he exactly correct 
he t ween or beyond those temperatures. 



MEGADYNE CORRECTIONS 



In the July issue of this magazine there was 
published an article dealing with the construe- 
tion of the '\\legndyne" receiver. In the pic- 
torial representation of the receiver an error 
was unavoidably marie. With the eonnection 
as shown in the July issue, tin- "A" battery 
will short circuit — ««<■ the corrertrd (liayrutu 



*hotrn hrlntr. The schematic circuit shown in 
the same issue is. however, correct ami may he 
relied upon when building the set. 

In this issue of K.\mo-<*UArr. there is de- 
scrihod the power unit that goes with the re- 
ceiver if the constructor desires to elect rifv it. 
See page So. 




SOLDER 



New Discovery! 

ALUMAWELD 

Solders Any Metal 

Here In the all-metal aohler ynn have lieen wait- 
ing for ! H will gohler aluminum. p»t luetat. die 
eastings. oa<t Inin, sleel. brass, bmnju.-. copper or 
any other metal. It will jnin aluminum tn east 
iron — popper tn steel — |«»t metal to brass. It will 
repair anything that is made ot metal — quickly, 
surely and lastingly. 

EASILY APPLIED 

Alumawehl all-metal solder is applied with 
a xoldering inm. blow torch ... or hy the heat 
of your Kas stove. It ftuws at an exceedingly low 
U'liiperalure. No experience required. 

SUPER STRENGTH 

Alumawehl Is 12 times as strong as ordinary 
solder. It l< a good conductor of electricity hut 
not at all suhject to elect rolysls Iriasmum as It 
assumes the positive or negative character of the 
metal to which it Is applied 

USED FOR RADIO WORK 

Since the discovery f>f Alumaweld, a few months 
ago. this solder bus been extensively used in radio 
uurk. It Is the only satisfactory means of xolder- 
fng copper wires to aluminum. It repair*! alum- 
inum shields, and replaces riveting on aluminum 
eahinets. In a hundred and one different ways, 
It ran sate money and assure more satisfactory 
radio f»erfurmance. 

MAKE THIS WELDING TEST 

Make the welding test and prove to yourself 
how quickly and easily Alumawehl works. Along 
wifli each kit of Alumaweld we send 2 aluminum 
otripx. Jlutt or lap these together— apply a 
am n II amount of Aut and solder— heat over any 
kind or a flatne. In approximately ten seconds 
the flux will smoke and the aluminum strips 
will ueld Together. It. after cooling, you can 
hrc;ik these apart, wllh your fingers, or with 
pliers, return the kit and we will refund your 
money, cvnild anything be fairer? 



Agents! Dealers! 

MAKE BIG MONEY 

SELLING ALUMAWELD 

Get In on the ground floor. Our agents 
are making up to $30 a day telling 
Alumaweld. Be your own boss. Every 
home, factory and repair shop NEEDS 
Alumaweld. It sells on sight . . . tOO 
per eent profit to you. Send 5Ck for a 
complete kit. Try it out. If you MEAN 
8 U St NESS, we wilt grant you territory 
... give you leads from our advertising 
. . . and circulars for distribution. Don't 
delay. Alumaweld franchises are VALU- 
ABLE. They'll go FAST. Malt the 
coupon . . . TODAY! 



ORDER A KIT— TODAY! 

Alumawehl is packed in handy kits, all com- 
plete. Kaeh kit contains solder, flux, tempered 
>teel cleaning brush, aluminum »lrlps. and com- 
plete, easily followed directions. Knough ma- 
terial for 2tl average jobs, only 5«e. Less than 
3c a job. If. after using Alumaweld. you do 
nor tind it all we claim, simply return Ihe kit 
and we will refund your money. You take no 
chances! 

Kiery day jobs are coming up that require 
Alumaweld. he prepared! Order a kit todav. 
On the iery first job you will save the 50c it 

co>t you. 

ALUMAWELD CO. 

710 East Broadway. Dept. 17. 

Glendale, Calif. 

Gentlemen: 

Mall loe Immediately a complete kit of 
Ahtmaweld. omtaining a generous supply of 
Ahrmaweld solder and flux, steel hru«h and direc- 
tions, for which I am enclosing fifty cents. If, 
lor any reason. 1 ain not satisfied, you agree to 
refund my money . . . without question. 

T ] Check hero if you want agents' proposition. 



Name 

Address 

Town and Slate 
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Whatever 
Your Question 
about words, persons, 
places, look it up in 
" The "Supreme Authority'* 

WEBSTER'S NEW 
INTERNATIONAL 
DICTIONARY 

4S2.O0O tntriss 
2.700 PigM, 12.000 
Biographical nimii, 
32,000 Gtographlcal 
sublets, and 6.000 Illus- 
trations. Write for specimen pages, etc.. men- 
tioning this magazine, to 
I C.AC. MERRIAM CO., Spring ! laid. Mass. 



Read about our new plan 
for buying the 1931 and 
1932 OFFICIAL RA- 
DIO SERVICE MAN- 
UALS. Full details con- 
cerning this will be found 
on page 72. Turn to it 
NOW. 



Mr. Service Man 




Thank You — Our advertisement in the 
July issue brought us hundreds of replies, 
and NOW hundreds of copies of 
"Gold Seal Radio Tube Sales Plans 
for the Service Man" are on the way. 
Step to Gold Seal Radio Tubes and 
Profits! 

The tubes you need — for receivers, trans- 
mitters, public address or television are 
made by Gold Seal, 

Gold Seal Sales Engineers have devel- 
oped a special "Selling Plan* for the 
Service Man. It's yours in return for 
the coupon. 



Newly Made 
Sales Resistance 
Fully Guaranteed 
Long, Useful Life 
Licensed by RCA 
And Double Tested 
An Experienced Staff 
Standard Specifications 
Best of Materials Used 
New and Modern Equipment 



STEPS TO GOLD SEAL 
RADIO TUBES 



Mail Coupon TOD A Y! 



GOLD SEAL MFG. COMPANY 

5 Central Ave., East Newark, N. J. 

Please send me by return mail Speci- 
fication* on GOLD SEAL Radio Tubes 
and your "Sale* Plan" for Service Men. 



Name 

Address 

City 



State 



BOOK REVIEW 

{Continual /row |mi/k 107 > 

Mrrhauiraf Vrhri*ion »s>*/cmm — This book 
offers 11 fairly detailed analysis 11 ml descrip- 
tion of tin* prominent mechanically operated 
television systems. They include tin* Telenor, 
t ho P.aird. tin' Telcfnnkcii. the Jenkins, the 
Sniinhrin. tin- Alexandorson. tin' IMI Telephone 
mid the liraniophoiic systems. An attempt is 
made to estimate the |MM-nl1arlt ii*s mid value 
of rath. 

i:U'4 trttnir TvlvrMun NvWom* — Tlie attempts 
tn overcome some of the inherent difficulties 
in meehnnleiil systems by the use of varying 
electron st renins arc described here in the form 
of the Zworykin. Farnsworth mid Von Ardenm- 
electronic systems. Tin* construction, qualities 
mnl use of eneh nre outlini-d. 

Trlrrixitui Stuttins ami Trtiu*mittrrM — Al- 
though television is generally considered to bo 
in ;in experimental state, nevertheless it has 
develn|M>d 11 siudlo terhnh|iie and related prob- 
lems pern 11a i- to it a bine. Tile layout of a tele- 
vision studio, tlie photo-cell arrangement, the 
studio equipment and wiring and outside pick- 
nps. ms they are used in present practice, are 
fully described. The design, location and 
operation of the television transmitter itself 
is also taken up. 

//«»#■ to Ihnttl IfutfioriMurs- A praetieiil and 
detailed method for const met ing a machine to 
receive television images is dcscrhVd here. The 
building of the scanning disc, the means of 
drl vim: and synchronizing it. t In* building of 
lens discs and methods of connecting them, 
are all discussed. 

Ifftir to Itnilti Itaiti'H'ixion AVrc/rera — /'art 
/. This book discusses chiefly the radio prob- 
lems in the building of a receiver. Adapting 
the rei-eiver to the frequencies on which it 
must be used is covered fully, with special 
emphasis on detectors and picture frequency 
amplifiers. 

II tw to Ituiltl tt f!tntiori*ioti lia-civcr -I*nrt 
//. This book completes the work of til TA 
by discussing the complete television circuit, 
based both upon the mechanical type of scan- 
ning and the electronic systems, t'ouniiercial 
radiovision receivers are described. 



INFORMATION BUREAU 

{Continued from paf/r 100») 



denser*: C7. <\s. 0!>. fin. .OVi-mf. ; (Ml, 0.2- 
mf. ; iM2, <M-mf, ; l*I4, 100 ramf. ; C15. 

tM'i-mf. : .ooiri-mf. 

The circuit has three stages of T.K.F., diode 
detector, magneto-dynamic reproducer, auto- 
matic volume control ami. In the ouhput cir- 
cuit, puslepull pentodes. The U.K. trans- 
former which is used to couple the U.K. am- 
plifier to the diode detector is of aperiodic or 
untuned type. tirid circuit bias potentials- 
are obtained by menus of resistors in the return 
circuit of the "IS" supply : thus, there is no 
n I to supply a separate *V battery. 

If the U.K. tubes are slightly below normal 
in mutual conductance value, the receiver will 
not have lis normally ultra gain. I Realign the 
circuits (when necessary! at l.'WHI ke. All of 
the tubes are of "automotive" or <»." volt fthi- 
ment type. 

In installing the reproducer, the best tone 
quality will result when the instrument is 
mounted on the dashboard facing the rear. It 
should not be mounted so that the reproducer 
Is facing downwards toward tlie floorboards. 



A-A-A-A-A-H ! 

Los Angeles. — Iladio service companies, 
wrestling for first listing in tin* classified phone 
lists, are seeing which can prefix the most 
4 AV to its name. 

Four radio shops on Western avenue now 
start their mimes with live 'AV to squeeze 
ahead of the A AAA Kadio Service, which has 
1f» branches. 

List is currently headed by the AAAAA 
Aandcrson Kadio Shoppe. 
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THE THEORy AND CONSTRUCTION OF 
ATTENUATORS AND LINE FILTERS 



(Continued from pa ye 05) 



Zo = 2>/Zc (Z 2 + Zi) 

Zo X * V>U (40.4 + h2) 

Zo = 2 y/.S2 X 122.4 

Zo = 2 X 100 

Zo = 2(X> ohms 
Therefore* "Z„" tin* ima;rc iniiM-daiH-p of -00 
ohms equals "5V* I In* chiinM'foristtc impi'dancc, 
which also equals 1*<W ohms. 

Design of "T" Pads 

Having (Ii-si^ncri an ll-tyix* pad to jrlvc us 
I Ih< desired loss, lot us pnxred to «lo thu same 
wiih a "T"-tyi>e pad. 

This attenuator is so called, because it is 
composed of three resistors taking the form 
of the letter "T, M Tlds pad is known as an 
unhalaiK-ed network in that series resistors 
are used in only the hljrh side of the line. The 
other side of the network may or may not he 
grounded depending on the type of circuit in 
which it is to he placed, This network Is 
shown In 12. 

The equivalent circuit of Kip. 12 t is given 
in Fig. Ii5, and everything that lias been said 
about 11-typc pads, holds true for the T-type 
pad, exevpt that "Zi" the series arm for a T- 
typo pad is exactly twice the value of *'Zi'* 
for an 11-typc pad giving the same loss. This 
is easily seen, for if we take the series anus 
out of the low side of the line, and still wish 
to maintain the same characteristic impedance 
in the circuit, the series arms in the high 
side of the line, must lie exactly twice their 
original values. Therefore, knowing tin' con- 
stants for an Il-type pad. and wishing to design 
a T-type pad to give the same loss, all that 
would have to be done, is to leave the two 
series arms out of the low side of the line 
entirely, and make the two series arms in the 
high side of the line just twice their original 
values. The shunt arm "Zo" remains the same 
in both cases. 

The working form u Ins for T-type networks 
are as follows : 



u Zi" the series element 



*(Ht)- 



(4) 



2 Zo A 



.(5) 



"Zt M the shunt element 
'Z*" the characteristic impedance - ^ZivZi + 2Z 3 )(<») 

Example of Design 

As an example of design to illustrate the 
use of this type of network, we may proceed 
to apply the above formulas to the design of 
a T-type pad to also give a 20 decllnd loss, 

(iiven — To design a 24) decibel pad to work 
between two 200-ohm impedances, (see Fig. 14). 

Then "Zo" is equal to 2<>o (duns (given). 

Krom Table 4, the value of "A." the am- 
plification constant for 20 decibels, is given 
as 10. 

Then "A" Is equal to 10. 
Solving for '•85 1 '" the scries clement from 
equation (4). 



Zi 
Z. 

z. 
z. 

Z, 



/10 - P 
200 I 

Vi« + 1, 

-(*%) 

~ 200 X .H2 
= 104 olans. 



"Z 2 *' the shunt element is the same as for 
the 11-type pad, as the formulas from which 
"Zi" the shunt arm is determined. Is the same 
for both II and T-type pads. This is seen 
from inspection of the formulas for the two 
types of networks. 

The completed network shown in Fig. IS, 
having the constants as determined above, of 
,r A x %t the series element equal to MVA ohms, 
and "Zo** the shunt element equal to 40.4 ohms, 
when interposed between the two 200 •ohm im- 
pedances, will give the desired 20 decibel loss. 

It will he noticed (see Fig. 15) that the 



series arm "Z," as determined for the T-type 
pad, is exactly twice the value found for "Zi" 
in the Il-type pad, am] checks with the values 
given in Table 4, from which the constants 
"Z t " and "Zo" for T»type pads may be found, 
when working between 200- ."iOO- and 000-ohm 
impedances. 

Design Information for Resistors 
Used in Attenuators 

The resistors used in attenuators must be 
noii- reactive (have negligible inductance and 
enpucitnnre > so that the attenuator will main- 
tain a constant impcdntiec throughout the audio 
band to the impedances between which it is 
working. Ity designing the attenuator to have 
a constant impedance, it will offer the same 
degree of attenuation to all audio frequencies, 
with the result that the frequency response 
characteristics of the circuit will be prac* 
tieally Hat. which is the Ideal st rived for in 
all voice transmission circuits. 

The following const rud h ma I data on the 
resist tint used in attenuators is given, so that 
the above mentioned characteristics may be 
obtained. 

All resistors lower than JtOO ohms are wound 
in bililar fashion. The bililar method consists 
of paralleling the wire throughout the wind- 
ing as shown in Fig. Id. 

Fen- all resistors below il00 ohms, the follow* 
ing accuracy limits for resistance should be 
adhered to : 

ft>sistor value* in ohms Accuracy limits 

1 :>0 =*= .V'A 

AO 100 * .2A% 

100 I'i0 * .&% 

IfiO 200 * 1.0% 

200 2, r >0 * 2 .0% 

250 300 * 5.0% 

Itesistors whose values arc greater than .*MM> 
ohms, are wound in the well-known reversed 
layer method, in which the layers are wound 
upon each other in reversed directions. 

For all resistors above W)o ohms, the follow- 
ing accuracy limits for resistance should in; 
adhered to: 

Resistor values in ohms Accuracy limits 

300 450 * .1% 

450 f>00 * .25% 

(500 750 at .5% 

750 000 =*= 1.0% 

1*00 1000 2.0% 

1000 ohms iind above * 5.0% 

The Inductance of a resistor is expressed in 
micro-henries, and the capacitance of a re- 
sistor is expressed in micro-micro-fa rods. 

The maximum allowable inductance in micro- 
henries for resistors he low 1.000 ohms is >:ivcii 
in the following table. 

Inductance should not 
Resistor values in ohms exceed 

1 25 3 micro-hcnrii-* 

25 50 0 - 

50 100 8 - 

100 200 13 « 

200 3O0 23 

:«K) 400 33 " 

400 500 43 * 

500 000 53 

000 700 03 " 

700 SOU 73 " 

MX) 000 S3 " 

000 1,000 U3 M 

The maximum allowable capacitance in micro- 
micro-farads for resistors above l.OOO is given 
below : 

Capacitance should not 
Resist o.- values in ohms exceed 

1,000 2,000 03 micro-miero-far:<d>- 

2,000 3,<KX> 50 - 

3.000 4,000 44 

4,(KX>. . .5.000 40 

5,000 0.000 37.5 • 

(5,000 7. (MM) 35.7 " • 

7,tMK) K.000 34.3 • 

N.000 0.OOO :V3.3 • 

0,000 10.000 32.5 « 

If the resistors are wound as specified, and 
the accuracy limits for resist mice . inductance, 
and capacity, as given above are maintained, 
a practically constant impedance attenuator 
will be the result. 





No. 550 



OSCILLATOR 



Licensed by A. T. & T. Co. 

X to dca 
$30 list 



*18 Nct to dcaler 



$91 Net to dealer 
^ A with output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order, 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22}^-v. and 3-v. 
batteries and one '30 tube. Direct 
reading broadcast band (550-1500 
kc.) and intermediate band (120- 
185 kc). Sharp 2d and 3d har- 
monics for 260 and 475 kc. Oper- 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case, 
6\\\y 2 \Sy 2 in. Weighs but 8 
pounds. Built to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate defective r.f. 
transformers, adjust i.f. transform- 
ers, check oscillator stage and de- 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
today. Write for catalog of serv- 
icing instruments. 

Readrite Meter Works 
17 College Ave. 
Bltiffton, Ohio 

Please send all information about 
Rearlrite Oscillator and other service 
instruments. 

Name 

Address 

City State 

Readrite Meter Works 

Established 1904 
17 College Ave., Bluffton, Ohio 
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Train Now for New 

RADIO, ~ 

Opportunities 




G«t Into g Lin* 
Wh«r« Th era's" Action— 
Every Day — And a Pay- 
day Every Week — You 
Be the Boss 1 




YOURS 

witfcMt titro Mil 

A modern *et aiialyaer 
and trouble fhootcr. 
Find* what'i cauain* 
the trouhl* — le*(* cir- 
cuit* and tulx» — mea- 
sure* roirtance — ca- 
pacity of cQndenaara. 



I 



Right now while hundreds are 
looking fur work where there 
iHii't any, the radio service 
field can use trained men. With 
the proper training and the 
necessary equipment, you can 
enter this held and make a 
comfortablellvlng.We Include 
with our course this modern set 
analyzer and trouble shooter 
without any extra charge. This 
piece of equipment has proved to be a valuable 
help to our members. After a brief period of train* 
Ing. you can take the set analyser out on service 
calls and really compete with "old timers." We 
show you how to wire rooms for radio — install 
auto seta — build and install short-wave receivers 
— analyze and repair all types of radio sets — and 
many other profitable John can be yours. 
Teaching you this Interesting work Is our busi- 
ness and we have provided ourselves with every 
facility to help you learn quickly yet thoroughly. 
If you possess average Intelligence and the desire 
to make real progress on your own merits, you 
wilt be interested In our 

NO-COST MEMBERSHIP PLAN 

Start this very minute! Send for full details of 
this plan and free booklet that explains how 
easily you can now cash in on radio quickly. 
Don't put It off I Write today I Send Nowl 

Fill Out and Mall Today! KCA-8 

RADIO TRAINING ASSOCIATION of AMERICA 
Dept. RCA-*, 4513 R«vtntwood Ay.. Chicago, Ml. 

Gentlemen: Send me details of your Xo-Cost 
Membership Enrollment Plan and information on 
bow to learn to make real money in radio quick. 

Name 

Address 

City State 



DON'T FAIL TO SEE THIS HIGH-GRADE 
SIMPLE CODE SET 




Adjustable pitrh buzzer, nickel plated metal parts 
mounted on beautifully black molded llakelite base. Con- 
tinental Code relief molded each side of key. Clips ran 
be but In binding post to hold fountain pen ftoshlUItt 
battery. 

Great for practice-signals with wire up to 1000 feet — 
or grounded and connected to antenna art* as wireless 
transmitter for short distances — signal being received on 
any kind of set — connected to amplifier produces loud sig- 
nal f<ir group practice. Alden Code Set, Price 75c each 
at your dealers or post-paid. 

ALDEN PRODUCTS CO.. Dept. R„ Brockton. Mass. 



Universal Bullet Type 
MICROPHONES 




CARBON GRANULE TYPE 
WITH HISS ELIMINATING 
FILTER 

A new Universal product designed 
in gho i ho public address man 
l lie ultimate In appearanro and 
proved CNlVKllSAl. |h*i form awe 
al \ery reasonable emit. KlejUnt 
dedgn Hugged < oust ruction 
sin rial adjustment screw fnr ad* 
Aullng microphone to \arylng 
acoustic conditions. Hiss le\el far 
below background nolxes encount- 
ered. Finished in highly polished 
Aluminum Chrome Plate. Avail- 
able in Models lilt. KK and Lit, 
UNIVERSAL MICROPHONE 
CO.. LTD.. 424 Warren Lane. 
Inglewood, Calif.. U S A, 



ELECTRIC CODE 

[Vuntiuuvil front |Jfif/C 102) 

TIip points In favor of tvplticiim iinnpprovp<l 
extensions with standard wiring, may Im> mnr- 
shallrd as follows: — 

U.I S.\i*kty. WIhmv n householder know- 
ingly permits an electrical menace to exist 
after his attention hat) been called to its dan- 
gers, responsibility for consequences must he 
his own. Loss of life or injury in tires, burns 
from short -circuit Hashes, shock mid possihle 
heart failure from contact with live conductors, 
electrocution if such contact is made while 
tile lMMly is moist and is also making contact 
with a grounded object, are the possibilities 
arising from such systems. There is often 
found an attitude among householders who 
seem to feel that, while such results occur iu 
other houses, they cannot occur to them. This 
rcscmhics the state of mind of a man whn 
has hecii used to dodging across streets laden 
with heavy truffle, secure in the feeling thnt 
a special providence' is looking after Hint. 
After In-ing humped by a taxi or learning to 
drive himself, he finds that lie had merely 
heeti lucky and had been depending upon the 
mechanical excellence of the automobile and 
the skill and attention of the driver for his 
safety. 

t -» I IjITTI.K ACTT.U. HlFPKItKXCK IX t'O.ST. 

Convenience (unlets may be installed for slight- 
ly higher cost than the exposed lnmpem'd. that 
Is generally supplied. In new buildings, out- 
lets arc installed at an average cost of $l.."iO 
each, while the walls and Hoofs of a building 
have not yet been finished. The actual whole- 
sale value of the materia] used to install an 
attachment receptacle is about $UM>. the items 
required being : 

in ft. 14/- ItX cable. @ .04 per ft 

1 <icui Itox. «# .It! ea t'J 

1 Implex lieceptaele. «7fc .'Jl ea *J1 

I Urass Hate, e u ~ »*n <>7 

Total $l.oo 

Contractors buying material in targe quan- 
tities, can obtain prices as much as *-*."» per 
cent lower. If so. thrre remains $.7o for the 
labor. While this seems low enough, a journey* 
man electrician and helper, using labor saving 
devices and materials, can Install as high as 
:»r» to 4o outlets per day. which explains how 
an electrical contractor can still make a profit 
after paying $i:t.'J0 and $s.im per day respec- 
tively to the electrician and helper. The prices 
to be oilotrd by Service .Men must depend upon 
the type of household and the construction of 
the building. This will be taken up In a later 
section. 

t «». i C.v.sbJirn.iNKSs. No matter how care- 
fully lampeord Is tacked across a ceiling, and 
down a wall, it will always show and be a 
collector of dust. Kalsolilllied ceilings cannot 
be washed without reklllsolllillllig and. while 
wires along walls may he cleaned, it is not 
a safe proceoditre to wash them with wet cloths. 
Since there is no substitute for soap and 
water to clean grime, the careful housewife 
leaves the wires decidedly alone. Approved 
installations are nearly always concealed In the 
plaster. Kveii when exposed, the conductors 
are enclosed in a II reproof or metal sheath and 
there is little danger of penetration to them 
without tools I icing used, lints ami mice do not 
seem to have developed a taste for cold rolled 
iron or zinc treated steel. 

(4.i l >VKiti.o.\i>i.\<; FtxTi'itK C'ONurcToiix, 
Most fixtures are wired with No. IX lgnlnVr 
Covered wire, known as fixture wire. This size 
wire has an allowable current-carrying capacity 
of -'» a tape ics. .Most radios are placed iu dining 
or living rooms and the fixtures in such rooms 
usually have :5 to sockets. Fixtures so wired 
with No. 1* wire, while having current carry- 
ing capacity enough for lamps, are not de- 
signed to further supply the l-o to 17." watts 
required for an electric radio. The danger In 
overloading conductors is not immediately up* 
parent. The rubber covering of the wire irradu* 
ally loses its elasticity due to the heat from 
larger currents than it was designed to pass 
ami it becomes brittle and drops off from the 
wire, then the bare conductors ground airainst 
the fixture mill the householder assures the 
trouble shooter thnt. for no reason at all, the 
fixtures suddenly spat flame ami the lights 
went out. Inspectors testing wiring materials 
(Cult tinned on {tttyc X'S-li 



AUTO-DIAL RADIO 

Quality, tone, selectivity, and power 




COMPLETE $40.00— includes set. remote con- 
trol, suppressor kit, tubes and dynamic speaker. 
Set only $18.00. Dealers and agents wanted. 
Write today. 

J-M-P MANUFACTURING CO., INC. 
3356 Fond du Lac Ave. Milwaukee, Wis. 



SERVICEMEN-DEALERS 

Get Our Prices First 
Complete Stock of NEW 
Condenser Blocks 
Volume Controls 
Resistors 
and Radio Replacement Parts 
Write for our Catalogue 

Hard to Get Parts- We iia\e llieiil Send us 
jour repair \\wrk for estimate* 



Grant Radio Laboratories 

6521 -C South Ilalsted St., Chicago, III. 



G.I .PHONOGRAPH MOTOR 




Synchronous 119 Volt* 
60 Cycle. 80 R.P.M. 



Cam he Installed In 
I rl m e nf old fashioned 
hand ulnd! rig spring 
motors. Also mam ulher um» I (u se 
<i h moters ore nil hnind im-w in original 
r.iftory cartons. Fully guaranteed $12.00 valuo Only 
$3.95. Shipped Prepaid. Atoiuifju Hirers and dealers 
write tor Sim-lal nuantlty price. 

NATIONAL ELECTRIC TOOL CO. 
Ill W. Lake St. Dept. 178 Chicago, 111, 



■ Inn OnlV VbbI 



Knowledge Pays Big 

Wc leach vou how to build and operate Hadlo 
Treasure Finders and how to Inc-ale Metals Under* 
ground. Fascinating. Scientific. Accural e. Full 
UiilU for 2c stamp— Write TODAY. 
Exchange. P 0. Box 607* W Et Monte. Calif. 



ON Page 69 of this issue 
will be found full de* 
tails of the 

OFFICIAL 
RADIO 
SERVICE 
MEN'S 

ASSOCIATION 

Be sure to turn to this an- 
nouncement and read it care- 
fully. 
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bayonet contact pin of the liiuid-soU»rtm\ To 
make the task anno simple, it is liest that tho 
cuhU* ho disconnected from the terminal strip, 
so that tho entire unit may W placed in a 
position where it amy 1 asily handled. 

The next step will he to remove tin* six 
tnaelilne screws holding (he snhpaiiel ttssemldy 
to the can. one In ench mruer of the snh- 
panel ami one on either side of the can. After 
the pilot-light hntekct has liowi loosened and 
pushed lau-k and out of the way. the siih-pjuiH 
may he lifted out. I lie side opposite the ruble 
In-ing pulled out lirst. While this is done. Ilie 
cohle mast he fed through the shield ran as 

the panel is lifted. Tl lit in* procedure should 

take no more than ten minutes. 

A serew and nut hold the bukelite socket 
in position over the contacts. When these are 
loosened, the socket is removed nad the con- 
tact prongs iient into proper shape. They may 
he cleaned at the same time by the judicious 
use of steel wool. 

The second common complaint on the same 
model is 11 strong hum unlit on renonnnee. 
Spar ton employs a .n«ni-mf. condenser con- 
ncctcd from one side of Ilie \A\ Mil*' to ehnssis 
ground (the black wire emerging from the pack 
mid connected to the ground binding post is 
the lead which connects this unit to ground). 
On ntan.v occasions, it is possible to reduce 
this resonance hum by substituting a .*jr»-mf. 
or .."i-mf. condenser in place of the .utMi-mf. 
condenser. 

In nil caavH, hoircver, a </r**«7 tt round eon- 
nn-tion i* ininortttnt nnil vwntiol, A cold- 
water pipe does not always prove to be the 
best ground nnd it tmiy be necessary and ex- 
pedient to experiment with several before the 
proper results are obtained. 

Strombcrg Carlson 25, 26 

Lack of volume control on the Strontherg 
4'nrlson models and l*d is caused by a num- 
ber of defects: in the main, however, the .<H- 
inf. M- resonator condensers have been largely 
responsible for this complaint. When one of 
those models with this coinplnint is sorvired. 
the tubes should be tested and any below par. 
replaced. The chassis must be removed from 
the cabinet to nsrertain the source of the 
trouble, which is usually caused by leaky hi- 
resonators: a test procedure to determine this 
fact will he here outlined. 

Switch the receiver "on" and tune for n 
fairly good hroadeastcr. deferring to the 
chassis arrangement A. in Kig. L\ unsolder the 
two s hi to-colored h-nds (from the Id resonator i 
at points (1) and till. (The complete circuit 
of this chassis appears on page 4-7 of the 
( imriAL ItAino Kkuvici: JIam au Vol. li.i 



Shunt a wire across these two points and If 
the volume control is effective then the bi- 
n-soimtor in this circuit is bad and should 
lie replaced. However, if the lirst hi-resouator 
proves perfect, the same operation should be 
performed at points Cm and (4i. after the 
lends have been soldered back to the correct 
lugs at ( 1 i and (- ■ . 

It may. sometime, save time and trouble to 
determine which bi-resonator lias failed by fol- 
lowing a somewhat different method. With ft 
good ohmmeter, measure the total resistance 
between the control-grid cap of the li.K. stage 
i nearest the rear of the chassis i and chassis. 
A reading of approximately u.l-iucgohms should 
be obtained. A resistance measurement from 
the control-grid cjip connection of the I. P. 
stage to chassis and from the coin rol-grid cap 
of the first -detect or to chassis should indicate 
approximately 0.2-niog. These values are cor- 
rect for the (»U-cycle models. In the 2o-cyelc 
receiver, the readings arc about (SIMM Ml ohms 
less, in both eases. 

The bi-resonator condensers in this receiver 
are located within the close quarters of the 
condenser gang shield housing and therefore 
are very dimVult to replace, if it is necessary 
to make a change, the leads to the condensers 
may be removed and the new units installed 
beneath the chassis in close proximity to the 
coils. A glance at Kig. *JIt will disclose the 
internal connections of the hi -resonators (the 
additional lead was brought out to save an 
operation in manufacture). 

Histortod reproduction on the same model 
has been traced to b-aky del I'ctor-cat bode by- 
pass condensers, when the station selector is 
correct ly tuned to resonance. This bypass 
unit is composed of two .li-iuf. sections, con- 
nected externally, to make .ti-mf. distortion 
at low volume, has a boost invariably been 
found to be caused by a poor type *-4A tube 
in the second-detector stage. This quick heater 
or A-type tube in many instances has proven 
to be a poor detector in T.U.I*, sets; or sec- 
oud-detecfor in superheterodynes. 

A not infrequent cause for an inoperative 
receiver of this model — total lack of reception — 
is an open grid section of the oscillator coil. 

At other times, a shorted trimmer condenser 
across one of ibe 1.1*. roils has produced the 
same condition. Ordinary tests with ati anal- 
yzer will not reveal this failure- ntjoin the 
irritrt' rohex the fivrviw Mnn'tt nved foe nu 
oh nt meter ennoble of aeenrotehj meaMurintf 
the lutrrr rexi*tonrr voIuvh, (See the article. 
"*A T'nlversal-iinngc ohmmeter,*' in the .Inly. 
HKi'J Issue of 1!aiuo-4'uaft : the range avail- 
able in this compact instrument is from O..V 
ohm to lo megohms. — -Tevhnienl Editor, ■ 



We maintain for all radio Service Men a free REGISTRY SERVICE; since we receive each month 
letters and sometimes telegrams in which manufacturers and set owners request the services of expert 
service technicians IN THEIR LOCALITY. 

Fill out the coupon below, paste it on a one-cent postal card and mail It to us. 

There is absolutely no charge to the Service Man, manufacturer or set owner for this service, which 
makes every Registered Radio Service Man eligible. 



REGISTRY CARD FOR SERVICE MEN 



O.R.S.M.A., c o RADIO-CRAFT. 
98 Park Place, New York City. 
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Testing Equipment you use: 



SHALLCROSS 
Set Tester 



■ 



Compact, Convenient, 
and Light in Weight 

This instrument, which \s completely de- 
(scrilic.il unci illustrated with diagrams* and 
photographs in our Bulletin ltin-P, uses a 
special set of Sha II cross Super Akra-OUm 
wire- won nil Resistors. 

Special prices on this complete kit of Resist- 
ors, toother with a copy of Mullet in 160-1*, 
which gives instruction details ami full in- 
formation on the operation of the Tester, will 
he supplied upon receipt of 4c in stamps. 
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All that is New in Radio is Listed 
in this Money ^Saving 

Spring-Summer 1932 Supplement 

WE ARE HEADQUARTERS FOR 

Public Address Ampli- 
fiers and Installations 

You Pay ONE PROFIT! Purchase Direct 
From the Manufacturer! Our Amazing Low 
Quotations Will Astound You! 

We manufacture P. A. Amplifier* and allied 
equipment Mritsible for any Indoor or outdoor use. 
IiortlJgalr mir 4 to loci tvait umllxtorU'il output 
cla».s "A" and class "if amplifier*. 

Our amplifier* are atalluhlo In futty assembled 
and wired, or, semi -astern fated unwired form, ami 
are fundshei] with him pie blueprints. If you 
pcefer to most met your mvn amplifier*, get our 
limitations on elas* "A" or "It" l\jwer Trans- 
formers ami oilier component parts. Cha**es. Karon 
units ami lioriH. .lermn 30-wuU outpu- Dynamic 
Speakers. Wright lU-c'oster. I*. A. Dynamic Speak- 
ci.s. Atleroptiinies. I\A. AlX-IM'ltl»OSK Conirol 
Hoards. Hack and VaiwI Framework, etc. 

// will pay you to trade exclusively with 
the house of "Coast-to-Coast" . . . write for 
your copy of our free catalog today! 

K A III* ^_ f]t — 
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COMPLETE <Hn°° 
KIT for lIU. 

There are hundreds of interesting eleetrical 
devices that you ran make with a photo 
electric unit, it will turn on the parking 
lights of your car when the sun goes down 
or light the lamps in your house at dusk. It 
will open your garage door when the beam 
from the headlight is flashed against it- — 
it will detect smoke in your home or protect 
your safe — then* is no end of jobs that a 
photo cell unit can do in your home. 



PICTURES THAT TALK 



OARAGE DOORS THAT OPEN AT 



A LIGHT FLASH 



MECHAN'C AL MEN 



BURGLAR ALARMS, ETC 



all owe their origin to photo electric cells. 
It is now possible for you to buy a complete 
photo cell unit in a kit. ready to assemble, 
including an extremely sensitive photo 
electric cell, all necessary tul>es. wire, re- 
sistances, relay, etc., with complete dia- 
grams and an instruction iKiok showing you 
how to assemble it in an hour— all for S KMX). 

We also furnish you with a book giving 
complete wiring diagrams and instructions 
on how to build a number of amazing de- 
vices and showing you many uses for your 
photo electric cell unit. The actual value of 
this complete kit is over $50.00 — we are 
making a special introductory price of 
$10.00 to popularize experimental work 
with photo electric cells. 

Clip check or money order to the coupon 
below and mail it today! 



iiehm \jN a. m: VH1 

Inc. 

59 K. W acker Drive 
Chicago, Illinois 




CLIP THE COUPON AE L O - ** ■ •- TOO AT 



Herman A. I>eVry, Inc. 
59 E. Wocker Drive, Chicago, Illinois 

l\in-losrd is $10.0n. I 'lease send me the 
complete Photo Kicrtric i*ell Kit adver- 
tised in Kndio-rntft, 

Name 

Address 

Town Slate 



I EQUALS E OVER R 

{Continued from /nine 04) 

iinmiid one proton as shewn in Kig. - ■ I'nrhoii 
contains lli protons grouped together with tf 
elertrons as a nueletis jironml which t» electrons 
revolve as shown in Fig. '1. 

The central portion of the atom is known as 
tlu» nmlcux and it may consist <>f a single 
proton or a group of protons ami elertrons. 
The elertrons rcrulrhtu nrotttnl the nucleus are 
known as l he ftfunctortf or free elertrons. hr- 
cuti.se Ihrtl ran he remoret) from the utom 
without clmnaintj it* i/encml character. These 
planetary elertrons revolving around the 
nucleus may form a simile ring or a number 
of rings u round the midi'iis. depending on the 
complexity of the atomic structure of the snb- 
stain-e. The atomir sirncture is shown graph- 
ically in the form Illustrated in Fig. 4— lirst. 
there is tin' molecule nf an clement which 
is com posed of atoms and these in turn are 
made up of elertrons ami protons. 

Single elements, as descrihed. are familiar 
to all. hm many sul»stances we encounter con- 
sist of cheiiiicnl eofiihimit jons of the atoms 
of i wo or more different elements forming an- 
other snhstame -a compound — whose appear* 
atiee and physical properties are different from 
any of the elements, such as salt, water, etc. 

Fm- the sake of simplicity, we will limit 
our explanation to the elements and atoms. 

The Charge 

We have shown that si loins are composed 
of minute charges of electricity which, norm- 
ally, are in such a form that the sum of the 
charges of all the electrons or negative charges 
equal the sum of the charges of all of the 
protons or positive charges. We have also ex- 
plained that some of the elertrons are revolv- 
ing around the urn-lens in orldts in a manner 
similar to the stars around the sun. It is to 
he noted that although the substance contains 
electricity. I electrons and protons) it is un- 
charged simply because the charges are ecpiat 
and balanced. 

If we remove one or more of the planetary 
electrons from an atom, the atom becomes un- 
balanced and lacks negative electricity < elec- 
trons!. In this case, the atom is said to be 
posit i rely charged. On the other hnnd, if we 
place an additional electron or electrons in one 
of the planetary orbits of an atom, It also 
becomes unbalanced — in the opposite direction 

and has too much negative electricity (too 
many electrons!. In I hi* latter case, the atom 
is charged tic* tat i relit. 

From this it can be concluded that a sub- 
stance is electrified when it has more or Jess 
than its normal number of electrons and the 
amount of charge is determined unlit by the 
quantity of eleetrotis displaced. Also, it can 
he deducted that all electrons are the same 
regardless of the element or compound from 
which they come. 

The Electric Current 

Kvery substance has a tendency when dis- 
placed from equilibrium, to return to a state 
of balance as quickly as possible. Just as 
water will find its own level, so atoms which 
have lost electrons (positively charged) will 
attempt to attach electrons to themselves, and 
atoms which have excess electrons will attempt 
to loose them atid thus become neutral. 

Therefore. If we have two substances, one 
charged positively and the other charged nega- 
tively, and we touch them together, the excess 
electrons from the negative' will enter the other 
substance in order to reach a neutral state. 
If the* two bodies are charged equally (and 
oppositely i the electrons will continue to trans- 
fer until both substances nro neutral. 

Figure shows this effect. In the upj>er 
part of the illustration the two substances are 
charged; and in the lower part, the excess 
electrons from the negative* body have entered 
the positively charged body and neutralized 
the atoms lacking electrons. 

If we have some means of maintaining the 
Charges on the two balls (shown In Fig. 3.1 
Continuously, there would he a constant passage 
of electrons from the negative to the positive 
hall. Thi* continual pasxaf/e of electron* i* 
what i* known a* on electrical current or 
situ pi ft a current. This follows logically from 
the statement we made before : that electrons 
are electricity. 

It is not possible to add or remove electrons 
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4-Color Cover 
Over 450 Illustration! 
96 Pages — 9x12 inche* 

MR. HUGO GERNSBACK's latest 
magazine contains the most import- 
ant and recent developments in Science. 
Mechanics. Radio, Television, Aviation 
and Chemistry. For everyone, regardless 
of age, EVERYDAY SCIENCE AND ME- 
CHANICS will be found to be useful and 
instructive. Thoroughly illustrated with 
scientific events from all parts of the 
world, and helpful to thousands of high 
school, university students and instruc- 
tors who wish to advance their scientific 
knowledge. 

Many excellent pages for the home 
workshop man who finds pleasure in 
building things; experiments in electri- 
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3 Valuable New Books 

Formulas and Recipes 
Radio — Mathematics 

Presented Inn- an- three hrutul new he<>k<, of di- 
versified nature, which arc uio*t educational and 
instructive. Kach hook carefully treats a subject 
in full, and is im-parcd lit- sin expert in tin- fir Id. 
Tin- honks arc well written and theroiurhly illustrated 
In make the contents canity learned. (Ivi thi-sc hooks 
|>roni|uly — mail coupon he low. 

1. FORMULAS AND RECIPES 
for the Practical Man 
This hunk has hw 11 r>i »rii|ii Iim] |»y s. tJernsIiack, a 
well-known author of practical instruct hmal manuals 
in various niciitific fields. It is extremely helpful 
ami will ahow ynu how to Rive money hy making in 
jour own horn*', at a fraction of the regular rout, 
tin* hundred and one preparations which you now 
liiiy for use at homi* or hiiMhcvs. 

HKRE ARB PARTIAL CONTKNTK: 
1. ArlhCfthc*: (Shies. (Viid-iUh. 2. tlrnnslnc: Slain Re- 
turner*, Rlearhcs. 3. Metal Craf 1 : 4'iilorlng, Oxxlizing. 
Plat Inn. Polltlics. 4 Paint<: t'nlor*. St;iln<. Yarnlshe*. 
f» C.\ a* f -Work I iir: Putt Inn. Drilling. ltorhiR, Ktihln*. Kn- 
irra\iiig. i\. Wmn|-Crnlt : Flr<- proofing. .VM-prooflnc. 
Wat <-rp rood rue. Furniture Polishes. 7. Inks: Sympathetic. 
TnrMlilc. HeetoKraiili. s. Photography : I n>\e1o|ier«. Knuil- 
frion^. Flxrri. 9. Antidote* for Poisons. Rerimlirs for 
Hum* ami SruhR Disinfectants, in. Preparation. 
Manipulation. Handling. .Mlilng. Tables of Weights of 
Measure*. Psefnl Tallies. 

2. FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained — Its Oriojn, Nature 
and Function* 

The hook, written hy Louis Martin, has hern pro- 
pared with special cons iderut ion piven to younp mem- 
hers in the radio profession, and those* who have 
pained their experience in a haphazard fashion. This 
radio primer is a handy fundamental aid for "check - 
iiur up'* and systematizing your knowledge of radio. 
R»irardles< of how much you know ahout the mrhject, 
you should read this hook, 

HKRK A Hi: PARTIAL CONTEXTS: 
f'linpter I— PtuMlainriit.d* of Ratlin: Klrrtrfeity. Resistance. 
Kattcrin, The Magnrtir Circuit. The Magnet ie Field. In- 
ductance. Condensers, .\.<\ f'ln-ult*. Piopagarlnn of Radio 
Wate<; Chapter Tl The Simple Ra.llo Set. Single. Two. 
anil Three-Circuit Tun«»iN. The Ratten- Set. Vacuum Tubes, 
Electric Sets. I.ou.l Speaker*: Chapter III Diagrams. Ifnv? 
tn {lead Them; Chapter IV- -Amateur'? and Uroadcast Sta- 
tions. Talking Picture*. Television. 

3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 

This manual has heen especially prepared for the 
man who wfclieit to n ci pi ire a working knowledge of 
the elementary principles of mathematics. A com* 
ph-te treatment of the suhject is piven hy the author. 
Mr. 0. Shaiiimark, with special attention to the use 
of mat hematics in Radio and other technical work 
for those who employ its formula daily. 

HKRE ARE PARTATL CONTENTS: 
I Arithmetic: Adillllon. MnlKplleation. Suiilracttnn. Di- 
\ldon. How to fse Decimals; II Fractions. Percentage*. 
Ratio ami Proportions; lit -Powers and Root*: IV — The 
Meirle System; V- -How to Measure Surfaces and Volume*; 
VI— M:it hematics for the Manna' and Technical t 'rafts- 
man; VII— Special Mathematics fur the Radio Technician; 
VI It rommeiTial ('ah ulatlnns. Short-cut Arithmetic. In- 
terest Calculation. Discount*; IX — Weights anil Measure*' 
X -Fseful Tables. 

All our liooks jire of uniform size, « \ 0 inches, and 
con Li in «4 pupes. The hooks an' printed on stronp 
paper with >tiff colored cover*. 

j:i^Pji^ Matl^C oupon TODAY! 

PRESS GUILD INC.. to Murray St,. New v7rkCitT.~ ST ~H 

Eticlr.sed find $ for which mail me post pa hi 

the fol liming hooks: 
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No. 2 p 

No. 3 □ 
GOc each. Post pa hi. 
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Address 
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from ;i suhsta ure without the aid of some ex* 
tenia 1 force. This force is known us an elec- 
tromotive lon e ( I-].M.e\). We will not po into 
tin- various means of main lulu hip an K.M.1\. 
lieiv. Several common sources of electro- 
motive forces are dry halteries, storjipe hat- 
ti'i'ies dim] pem rators. 

The amount of current llowiup in a circuit 
(for example the two halls in Tip. Hi depends 
op the riiunlier of electrons psissinp 
the circuit. The niimher «if electrons, 
depends (aillotip oilier thinpsi on the 
of the ehnrpe tilt it It is ilrfH'mirtit 
E.M.F. up/flir*! tu tin ciivuit. We may safely 
cfiiiclutle. therefore, that flic amount of current 
Howinp in a circuit depends on the value of 
the K.M.r. applied to the circuit. 

When visnalixiiip tin- motion of electrons 
thtonph a solid body, such as copper, we must 
renniiiher that the electrons are very small 
and that there are compa nil ively larpo spaces 
hot ween the atoms. .\s an example, if a cop- 
per cent were enlarped to he the size of the 
earth's diameter, the distance he I ween atoms 
would he ahout three miles and the electrons 
would he only a few inches in diameter! 

Resistance 

It is well known that ccriain materials such 
as copper, hrass. silver', etc. will readily per- 
mit llie passapr of an electric current, while 
other materials such as ru hirer, mica, por- 
celain, col ton, silk etc.. tin not. The former 
materials are called ruutlitt-tors and the la Iter. 
insulator*. The reason why met a Is ate such 
pood conductors of electricity is that their 
atoms apparently have a weak alt ruction for 
electrons and larpe numhers of them are either 
practically in a free state thronphout the hody 
of the uietnl or tiny are easily shifted hy any 
oulside electric forces. The more easily the 
electrons can he shifted in a metal, the lower 
its resistance to a How of current, merely he- 
cause a pica ley current flows for the same 
value of applied K.M.F. 

This action of resistance in conductors in- 
troduces another factor in the consideration 
of the strenpth of current How. to this 

point we have seen that the amount of cur- 
rent increases as the K.M.F. increases and 
since the op/>osc7io« offered hy the conductor 
of the current ihrrrunv* the current, it may 
he said that the tuapnitiule of the current flow 
inp in any circuit depends upon the K.M.K. 
applied ami the opposition offered hy the cir- 
cuit itself. 

Iti order to facilitate the men su rem cut ami 
computation of electric currents, several nuiis 
have heen set as standards. The K.M.K. is 
measured in a unit called a roll; the current 
is measured in umprrv* ami the opposition or 
resistance is measured in ohms. The first of 
these units is usually represented hy the letter 
K. the second hy the letter I and the resistance 
hy the letter K. 

To sum up: the current ( mini her of am- 
peres i flowinp in a circuit depends upon the 
vol tape applied and the resistance of the cir- 
cuit. To state this in another way, 
K 1 vol tape I 

I (amperes) = 

K (resistance i 

A pru Idem involvinp this condition is shown 



in 



Flu 
lims in a 



This involvi 
11 »• villi circuit. 



a resistance of 
Then I zz — or 



amperes. 

Another type of ptohlem n lipid arise in which 
it is desired to know the value of the resist- 
ance in a circuit when the \oltape and the 
current are known. Here apaiti. Kip. 8 illus- 
trates the conditions. This mav he dcior- 
K 

mined from the ratio K = — : nr. if the ftotm- 
I 

fin! tvolts i is ."in and the current is 2 am- 

r»o 

petes, the resistance will he — or ohms. 



The third condition of the relation consid- 
ers 1 a hove is one in which the resistance and 
the current are known and it is desired to 
know the applied potential. In this case, the 
voltape K is equal to the product of the cur- 
rent and the resistance (10 = I \ id. 

If a current of It) amperes is llowiup throiiph 
a resistance of liti ohms, then the potential 
applied is 10 x 20 or 200 volts. 

From these three examples, it is established 
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— localise of the complete va- 
riety of tests it is capable of 
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Xcw tube and set requirements 
make this analyzer a positive ne- 
cessity in your equipment. To 
build it. you need the new I.R.C. 
Kit of Precision Wire Wound 
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this Kit — and write us for folder 
giving complete instructions. 
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EXPERIMENTAL 
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GIVEN 

to all Students 

AT NO EXTRA COST 



ttuit tin. 1 re arc tlirn« hnlivhlunl conditions in- 
volving tin* Million of K.M.K.. rurri'iit "ml 





Size of Cabinet: Height, 22' 5", Length, 
17J/J"; Weight 25 lbs. 

We give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard laltoratory 
apparatus and supplies and forty-two dif- 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 

who are ambitious and 
willing to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
cf all kinds pay tempt- 
ing salaries to get the 
right men. Opportunities 
abound on every hand. 

You can study Chem- 
istry under the well- 
known instructor, T. 
Dr. T. O'Conor OConnr Sloane, A.B.. 
Sloane A.M., Ph.D., LL.D. 

You Can Learn at Home 

Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple, ft is illustrated by so 
many experiments that are performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual he*r* 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low. and includes your 
laboratory outfit — there are no extras to buy 
with our course. Ynn can pay in small 
monthly amounts, and we show you how to 
earn the cost of the whole course as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York. N. Y. 

Mail the Coupon NOW* 



CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 
19 park Place. New York. N. Y. 

I'lea«e send me sit nine. without any obligation 
on my pari, your Free Hook 'Opportunities for 
Chemist anil full particulars about tbe Kiperl* 
mental Knulpment Rhen to e\ery student. Also 
plciise tell me about the latest reduction In tuition 
price :inJ your easy plan of payment. 
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E 
R 

Whoa E and I are known and tuc resistance 
is desired : 

E 

U = — 
I 

When It and I are known and the voltaic is 
desired : 

k — ic x i 

The nlMive tlim* formulas are known as 
Ohms Law in honor of the noted physicist 
George Simon I Hun, 

Resistances in Series 

We have p) irmly leariieil tliat leslststnee is 
the opposition of a snhstntire to the ih»w of 
i-nrivnt. Ii is natural then, that I lie longer 
tile Kill in I n tin* lomposhi^ File reslstniin', tin* 
(Trent it will he tin* value of the resistaiiee. 
Also, if two rond i triors are eontieeted so thai 
the etirretit pttssrs throiurli eaeh of them in 
silen'ssiini. tlieti the n'sistiinee of the eireiiil 
will he ihe Minn of the individual reslslaiires 
of the two naidui'tors. This effect is llhis- 
trated at Kijr. s. The ri»slstanee of the mii- 
ilnetor at tf.\ j s It. Then the total resistance 
of the two resistors at 811 is the sum of the 
individual resislatiees. 

When the ttrcu of n conductor is incn»ased. 
the opposition to the tlow of current will he 
tirrrrtmnt , as there an* more atoms to lose and 
jrnin Hod rims. It also follows logically that 
if two conductors arc connectcil as shown in 
Kiir. !l. thi' resistance of I he circuit will he 
IritM I hau that of either of the individual rc- 
sislois 1%. This is known as a imntthl met hud 
of connection. 

The method of titrurinir the toial resist n tier 
of the circuit for on nil Id resistances Is dif- 
ferent from that for series resistances. If we 
refer again to rig. !l. it will he noted that the 
current lh»wing from point A to point It will 
lie divided and part of it will psoss through 
each resistance. If these resistances are ee,iial. 
half the current will go Hi rough each. Then, 
if the applied I0.M.F. is 111 volts and the cur- 
rent in each resistor is 1 ampere, the resist- 
Ill 

aiice of each of the resistors will he or H> 

t 

ohms. However, the total current flowing is 
'2 niupercs. so I he resistance of the jutntftrl 

10 

circuit is or .*> ohms. 
♦» 

Kor those readers who are familiar with the 
elements of nlgchra, the ahove reasoning may 
be expressed In the following formula : 
1111 

— - + + etc.. 

U IM Iti! It:: 
in which U is the total resistance and resist- 
ors IM. U'J, etc., are the individual resistances 
of the parallel circuit. 

The discussion of electricity and resistance 
given should be of assistance to many radio 
enthusiasts who are confused hy the explana- 
tions of Minn's Law usually given. It is sug- 
gested that the article he read over several 
times so that the details discussed will all 
he understood. 

lit might he well to add that the current 
through a given part of a circuit will vary 
directly as the applied K.M.K, and inversely 
as tin* resistance, as stated hy Mr. rainier. 
It should he emphasized, however, that when 
jturt of a circuit is under consideration, the 
current, voltage and resistance of that juir- 
tit ular part should only he considered, regard- 
less of whatever else occurs in a no? her part 
of the circuit. tUlitui.x 



THOSE D. C. SETS 

I Mil you ever service a Im\ power-operated 
set and thninder a round for several hours he- 
fore discovering that the 1M\ line plug was 
reversed? Kcnieinher that It will only work 
with the phi!; in only one direction. And an- 
other thing, lie sure that the set uses an an- 
tenna scries condenser. 
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Magazines for 
The Price of One 

Pathfinder 

and 

Radio -Craft 



tlor« l.i your opportunity to read two magazines fur 
um . u . :ir — :I 4 th« co«t of «nly one. Two real the magazines 
thai afford many hour, of reading plea>ore One in the- 
ladio flehl. the oilier, a weekly of hl« new* e\ems. 

The PATHKIXUKK, a Weekly de\oted to the lmi>ortant 
•hm> of ihe da> flushes from all pari" of the world are 
brought to )ou In a concise. hui interesting manner. 
K'l-n t'»Ke Imlth hiterem hy prominence of well-wrlllen 
editorials. .Mao hogk re\iew>. national politic*, foreign 

atTair>. hushie<*. education, science >\le.<. recreallon, 

comics, personalities ami dozens of other features. 

ll.\l>lil-rll.\FT. » monthly raitlo magazine demoted to 
helping men make money oot of this hltt Industry hy 
e.u hhut them how to properly sen Ice recchers, do odd 

pih> in the raiilo Ine<s and l>rin« to them the pew 

ite\eli»pii»i-nts In thU Held. Each issue hrln«s new advance* 
in television, short ivavei and other allied divisions of 
radio. 

The regular yeart.v suhvrlptlnn price for KaDIO-OKaFT 

tl 1. %'2 'tit. For a limited ll nJy. Imth magazines 

will he M'tii <o oni for the price of one — Flfty-luo 
ls»ue> <»f the IWTHFlNOKIl and twehe hMje* of R.WHH- 
rii \rT. Mail remittance in form of check, stamps or 
money order. 

RADIO-GRAFT Magazine 



98-R Park Place 



New York, N. Y. 



FREE! 




FREE! 

KNOW YOURSELF — 
YOUR TALENTS! 



IUiib l"!riNh>\ famous radio 
anlsi got a report on his 
MrlriiiK from Frederick St. 
.lolin. and lids is what he 
ai < at mi it )i: 

"Please accept my sincere 
thanks for your ttrapho-analy* 
I am afraid >i»u lilt 
the mill on the head more 
Time< than mire. It nnikps 
a \erv ^iK»d study and should 
he ver.\ helpful. Thank you 
again and with sincere ad* 
inlmrion for >our work. 



FREE FOR YOU 

You esiti liavr ii oom-rt, sri»«nt iti<* report on your 
own writ hit:. Your tiiliuits. Hip met or I niits — strong 
points noil \V4*iik oops mv in your writinir. Mrrely 
8in<l ji slpirt lottrr with this <<oiit»on. A personal 
npoit fmni tin* world fntiions iiiitliority. Frfdi-rick 
St. jidm will M»nt yon pnunptly. 

FREDERICK ST. JOHN. 

RADIO- CRAFT 

96 Park PI.. New York City. 

t u.> nt io know «hat no handwriting fell*. Ench>ed 
find 1 «■•- in coin ami a stamped. aililre><ied envelope for 
whlih send jhc a >trlell> peromal report. 



Name 

l"lt\ and St .it*' 

Be sure to use U.S. Postage for return of your letter. 
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• • . the rapid strides 
in Television come to 
you complete — from 
authoritative sources 
and fully illustrated. 

Now 25c 




GREATEST MAGAZINE 
IN TELEVISION 

TIMKLY developments In radio's latest wonder. 
Television, an puhl Uhi>l in evt-ry t«Mie of 
TKI.K VISION" XKWS -Mr. HnKti * lenislisilTs \M - 
e*l Mlntiazitie. Hun hi adinrn i-nieni in ihls art 
tmlay I.s liri*omiriK a rci>ctlih,n nf iln- nollo 
vyrW of years ajoi. Daily i>riKi<lrasts arc h<- 

fotninj*, re tniineroiLs ainl exiirtiiiii-iilets are 

rotirm ii»K in rmhk itnlt-r in ImlMhiK television 
set* for -i menial pm poses. Foresight nf 1 1 > 

development can lie >een Uy flic pioneer* nf 
radio — l hey are equipping tliemsihcs now whh 
television exptrleiK e. 

Tim an h ies |m MI shed in TELBVISWN NKWs 
are of primary iiii|*ort-iiiei- In experimenter*— 
they are simple In run 1 * true I inn. un<ler>t amtahle 
and replete with cHai*.rariis. photographs ami 
Illustrations. 

Interesting Articles in the Current Issue 

The Studio Aspect of Television. 

Single Side Itand Television Transmission. 

Television in France. 

Television With a S hoi I -Wave t'nnverter. 

Latest Inhumation on cathode Hay Tubes. 

Kreipieney Itfi-niremenl s for Television. 

Single ronlrol Sin irr> Heterodyne. 

Television In Natural Colors. 

How to Make Accurate S< aim ink' Discs. 

l*liasiiiit the Television tin aire. 

Synchronizing; IM' Motors. 

The 12h Line ttiannlntf IHsc. 

New liynaniic Scannlni; System. 

A History of Television Si-aimliiK Methods. 

Digest of Television Patents. ( 



SPECIAL • 
OFFER • 
COUPON • 



TELEVISION NEWS ItC-X']* 
100 Park Place, New York. N. Y P 

[ 1 A* per jour Special Offer. I enclose hen - 
with $1 ((ain.lj iml ton. tun $1 "in I hir vviifi h 
enter mv sohst ript inn In 1 I M« \ ls|o\* \i:w s 
for One \ i nr Vou will il o j**iil mi I UKI. ti,t- 
1 ist inn Issues. | niiih-rsiind H»it Mu regiitir 
rito for nimIi % Mih crlpt ton Is $2 mi 

r ] Mail mo i -«inph> <<i|iv ill TH h\ MOV 
NhUS" for vvfilih I <ii<lhso 1 "lr (I x s»i imps 
or torn nieptiil). 

Name „ , , 

\dilres-i itl 

Titv j«Tite , 



A "3-TUBE" SUPER 

(Continual from jtotjc SO) 



riimjhisiio osfillarur 
rnnsfmiuer, I.K.T. I. 



■ i in* Melssncr. -iJl'Vj k 
roil ainl Input l.K. 
1.1\ US; 

Out' It.K, elioke, s millilirii rirs ; 

tine Meissuer iitttrtma mil, type X, LI; 

t hie elmssis ; 

Kmir kind is ; 

One A.f. i Mini si ti^l plug ; 

Utio lit.iUMMiliiti vol. riuilntl with "on-"!!"" 
switch I: I o put, l.vpe, cathode tint,, >i-lnrli 
shaft, 1 ituh Ion-; 

Two jMMioT-mf. pudding enfideiisei-s. i * 1 7 ; 

One IN'Jur JMtl-inf, pudding totuh nscr, I'lW ; 

one heJnr dun I trimmer, .DOOM, r:i, CI; 

i Hip t» inf. i."»i)-volt eleet rolyt it* ruiideli-*er with 
lends, t it ; 

One s in f, toti-volt eleet rol.vl ie i-uiMlfiisor Willi 

leads, t'li); 
Two .OOl-inf, molded enudeiiser, I'T, I'll ; 
One .oo.~i.nif. nodded riuideiiser, I'll*; 
i Hip ,L'."»-hif. ellh Ivpe LMHhvoll ciilul«>lis<-r, (*1^»; 
Two ,1-tnf. -Oil-volt 1 1 j potiiU'ttstM'. ITi, lT» ; 
oiip i»tt nif. pIih it-ol,vlir coti'UmsPi', ."di voll, CS ; 
titu- sltlrhl inn iinln's Utnt:, iat-lips 

illiiiiii'liT. tlrillnl for dual trim in vr ; 
t Mu- hasp for samp : 
Out 1 sliort-w avr nil I ami hraikrt. L4 ; 
one rotary swih-li iS.l'.S.T.i. SW| ; 
Ono ."lO.ODO-olim Viiriitlilp il postal Uoiit* foil 
troh. 1511 ; 

OllP .iLi-lllf. ctlh PomhtiSiT, t'H*»: 
on- .til-mf.. -loo-volt cnli romlonsrr, C14 ; 
Oai' T.'iOOMilifii. l i watt n'sistoi', Kl ; 
ttnr LMio-volt. l A wall rcsisior. WJ ; 
Olio LTiJHM l-oli m, I wait resistor, ; 
tin*' li-Vono-ulim t^ wjitt rosistor, Ul; 
thii* 1 -im^oliiii. watt n-sisior, k."i ; 
t»ii<' IOO.im»0.o1mii. h watt rpsishir, lit; ; 
titm -Hai-oliiii, \i wait rosistur, U7 : 
Oiip l.tioo-volt, i 3 watt n-sistor, KS ; 
Oti« -ituhin ppiitrr tap Insist or, U!>, 



hroaih-ast sttitioti, 
apritil ]Mist of I ho 

loft OOlUIOt'tl'l] to 

a sttition, sm h as 
latof sltoiiltl ciiiisi- 

M2^. ami i::r»iji 

lilt or i working on 
liarmonios 
tllal for z<> 



I. F.-R. F. OSCILLATOR 

\Ct>tith\Hc<t from itttf/r tit) 

Tlio saitto proriMliin* ran ho (-iirrjcd out at 
t In* jsoro srttiti'; of tin- oscltlatnr tlial. In tiiis 
onso tlio friM|imm-i,«s worknl out amiratoly at 
tin- lirst trial. A Imitiionir was liitml in at 
7- on 1 1n* ttiitor dial, holim I iriir a froijm<m-y 
of Too kr., ami at 411, inilica tin-; a fivinioiioy 
of lii."it>. Tlir ilifforotui', :L"it> kr.. is tlio ftiiitla- 
motital froijiiioirv of tin 1 osrilhitor at this sol- 
tinj;. Tlio socoml. tliinl ami fourth harniouios 
aro inarkfii on tlio -rniph <>f Fix. This pro- 
oo<lnro was ntrrir«l nut al evi-ry lo do-rror 
sottitt-r of the osoillatiir tlial. A si-rios of 
rurvos, as shown mi tlio chart of l-'ijf. ."i writ' 
plotted. It was fmiiifl that |hc curves wore 
actually straight linos, duo to the stmi^lit- 
linc-froipii-iicy cliarnotoristir of iIm* osrillutor 
cotulotisor. 

If otic desires very accurate readings, an 
output motor may he connected to the ratlin 
rpceivor so that a visual indication, rather than 
an aiitlilde one. may he hud. A sttituhlc out- 
put meter is described on page !>'J of this 
issue. 

To make an a««urnto check of the rn I Mira- 
tion curves of the oscillator, one of the si«h» 
plates should he removed and a piece of wire 
connected across the m-ltl condenser so as to 
short-* iron it it. Then the side plate should 
In- rep 111 en |, in this condition the oscillator 
will generate a iioii-motitihitet] wave which can 
he used to heterodyne the wave of a crystttl- 
ron trolled broadcast station tuned in on Hie 
receiver. When making this test a short in- 
door aerial, just su ffici.-n I t«> pick up tin' 
should hi- coiitierteil to tile 
riM-eiver. The oscillator is 
the receiver. |ty tltilillg*ftl 

WiHi at 71 n kr!. tl soil* 

heterodyne si)iieal at 7.*». 
i din I settings of the oseil- 
the third, fourth and lifHi 
respectively. Time tin* oscillator 
ro-heat adjustment ami the calibra- 



tion will be exact. Several stations tuny ho 
tuned. in in this manner and slight corrections 
can then be mode to the previous plot led 
curves if necessary, after which the short -cir- 
cuiting wire in the grid condenser may he 
removed. 



,7/,, EASY- CHAIR > 
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/^WTDociVOtUME 
y^onTPtxs TONE 
of roup RADIO 
F»0M ANY PART Of 
YOUR ROOM 
ATTKH it WJUft- 



I'RK'K S3.f>0 Sent rosipanl in tne I . .*». 

Willi ll»e i:\SYCIIAIU ItAlHO Ill'.MOTK COXTIIOI. vo« c.in 
coritml In >lli Vol u mi' .mil nun- of voiir r.ulto fmni .in\ |i.nt nl V«>m i«*im. 

finm .in .«tj ijr iirnni, |Miih. >un iwrloi. oi Mrk Usi No lunger 

litt'iNN.iiv ko sH union ir.u-h nt \<>ur rwriiii nor lush mc<«»n the n 

Vtlnm-vu oiui i.iilto ■f.Hlc.N." ConlruU mid im|«iovi> thv l«me of vmir 
tut hum l-iilli.inl lielile to der|i Uiss. Su|ipt\-ss>> ^l.^^>c »rnl vU-ctiiotl 
iiitiifi-iciH->s. l!i|iiip|Hil with it dt-Uichabk-. ooi^nn-iitiil If.dlu-r .ooi- 
rhair Mi. iiuililiiiji >ou to pl.io- (Ik- cmitrol <m Ur ami of voui casy- 
Cli.nr. ImsIjiIIiiI lit mivonv without tix>U in thiit- tniriuUs. Siti»f.iclMMi 
gu.ilantii.il i«r money it-fiinikd. 

Snvicrmrn! lo t ) utir sh.irr 01 i-orn nu^nrsc in-.(aiunjj thrs« nrw 
unii|ur nmliuls. Kvrry i3<liu o»n*r a eitolomrr. Wotr for proposilion. 

Srnd no moors — Ju>l mail Coupon- . . 

PIAMDI TH RAllIO IiKVIt K CO.. PLYMOUTH. PA, 

llt-asc srnd mr C O. II.. onr Kas) -t'hair Radio Krtnolr Conti ul 

Milh pmilrRf nf rrturninK II within Ihirr drf) s if not *alisfacta»y. 
N,inn- . 

A.l.h.N* 

Citj . _ 




AMTKKITI 
Fmproves radio, 
protects tul>es and parts, .Money- 
Tit.ikcr for Service Alt a. Srnd 
$1.6? to Pctt, KC~8 for balers' 
uimMr ami sales helps. 
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SeUAdjnstinS 

To Tune The 

MEGADYNE 

Receiver 



A condenser is just a con. 
denser to some set build- 
ers, but when results must 
be certain, it is safest Co 
choose the Hammarlund specified 
by the circuit designer. Write 
Hammarlund Mfg. Co., 424 W. 
33rd St., New York, for folder. 
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TUBE CHECKER 

Osclllsimr ami Short tcsti-r 
run In- t ti I It udni*; onr Model 
3 1. 114. i!. 2^4. 3. «. 714. 
»t.lt transformer. Tests .ill 
oh! iiml new tuhi-s Un Imllnn 
t'-."7 i'-."»s ele. KnU ItiMme* 
tion« inchMleil. $2.U."i. 
.Mm lei t transformer sniiir as 
.-.how n in ".M clerics Tnbe- 
nuiker." f3.«i."i. fan stit-hly 
other purls. 
Aiiaptcr. t? i>ron« to " iiohij* 
wi.i-ii ror ti-Nilnj: t'-.'iT. i*-r»8. 7"i eents. 
8 I'ohil Tap Switch. Itrt-iiks Inlween contacts. 80 
iimts. All nliove shl|>|ie<l ihxIiihIiI. 

L & L ELECTRIC CO. 
336 Madison Avenue Memphis. Term. 
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lOS Canal Station 
Chicago, 111. 

I Our new 1932 Radio Service- 
man's Wholesale Price Guide 
will be sent to you upon 
request. Write, using your letter- 
head or business card. Send for it today. 
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Presented on tliese two pages are the new- 
books of the RADIO-CRAFT LIBRARY — 
the most complete and authentic set of 
volumes treating individually, important 
divisions of radio. Each book has been de- 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
branches of the industry. The material 
contained in these books will increase your 



knowledge; you will find them a real help 
in your work and they will contribute to 
your money earning capacity. Read these 
books during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an expert 
radio man; an authority on the subject — 
each is thoroughly familiar with the field 
which he represents. 
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Book No. 1 
RADIO SET ANALYZERS 
And How To Use Them 
With Full Instructions and Descriptions 
Of Set Analysers. Tube Checkers, 
Oscillators. Etc. 
By L. VAN DER MEL 
This book explains thoroughly the oper- 
ation of set analyzers, tiihe checkers, 
osrlllaiors and other testing equipment. 
For every radio man this book is ci- 
trcmely helpful It envi-rs e\er> ph.isc 
of testing and gives you valuable diort 
cuts; completely illustrated with Photo- 
grai >h and diagrams to fu.illl.iie the use 
of modern testers. 

The following chapters hrieflv outline 
the contents. INTItOIUXTlUX : THB AN- 
ALYZKlt: Fundamentals. Switches. A.C. 
and D C. Voltmeters, Calibration and 

nesign: Tuoi ni.r: shoot i nc. with 

THE ANALYS5KH: Classificalion of 
Trouble, Analj»ls of Troubles. L'ses of 
Various Analyzers. Care and Mainten- 
ance ; CONCLUSION. 



Book No. 2 
MODERN VACUUM TUBES 
And How They Work 
With Complete Technical Data on AH 
Standard and Many Special Tubes 
By ROBERT HERTZBERG 

MODI! UN VACI'UM TV I IRS describes 
the fundamental electron theory which is 
the basis of all vacuum tulle 0|>eratloti. 
and goes progressively fmin the inirlest 
hvo-eJeincnl tubes right up to the latest 
pentodes and thy rat runs. It is written 
in clear, simple language and is devoid 
of the mathematics which is usiihIIj so 
confusing. Valuable reference charts and 
characteristic enne* of standard and 
special tubes are to he found, also dia- 
grams of sockets and pin connections. 

Here are some of the chanters: The 
Kill sou Effect ami The Electron Theory: 
Electron Emitters and the Ionization Ef- 
fect; The Three- Klect rode Tube: Vacuum 
Tube Characteristics : Eour- an<l Flve- 
Elemeut Tubex: Light Sensitive Cells and 
Other Special Tubes. 



Book No. 3 
THE SUPERHETERODYNE BOOK 
All About Superheterodynes 
How They Work. How to Build and How 
to Service Them 
By CLYDE FlTCH 
There is no more fascinating a subject 
in the targe array of radio circuits than 
tho fatiiou superheterodyne circuit. 
Whet her you are a Sen ice Man or experi- 
menter, first-hand knowledge about the 
construction of «ui)erhilerodyne receivers 
is very important- The book on Kuprr- 
heterodynes gives underlying prim-inles 
of their construction, right from the very 
first set made. 

The following is a short list of con- 
tents: ltasic Princinles or the Superheter- 
odyne; The Oscillator: First Detector: 
Single Dial Tuning Systems: Interme- 
diate Amplifier: Seeond Detector. Audio 
Amplifier and Power Supply; Commercial 
Superheterodyne Ueceivcrs; Servicing 
Superheterodynes. 

Clip Coupon and MAI Li 



Book No. 4 
MODERN RADIO HOO.'-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most Im- 
portant Experimental and Custom- 
built Receivers 
By R. D. WASHBURNE 
It is fascinating tn tho experimenter, 
or even to the un-to-datc Service Man. 
to take a commercial set and to change 
il into one using a famous hookup that 
is not found in any manufactured set. 
Many excellent ci Mills have never been 
commercialized, but limited only to home- 
set builders. Thousands of these popular 
circuit* hate been requested from time 
to lime, and In this book \rc have In- 
cluded over 150 circuits, which include tho 
famous rerid-vne. Cash-llox A-C.-D.C. 
Set and others. 

The circuits cover the following.: Broad- 
cast Receivers. All-Wave Receivers. Short- 
wave Receivers. Converters and Adapters. 
Television Receivers, Home Recording Ap- 
paratus, Automobile Receivers. Audio and 
Power Amplifiers. Power Units and Mis- 
cellaneous Equipment. 

Book No. 5 
HOW TO BECOME A RADIO 
SERVICE MAN 
How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 
The munition of many men in radio 
today 1 to become a flr>t grade. Service 
Man It is not is difficult as one might 
believe, but it cannot be done in a few 
short m-.nths. Following very carefully the 
advice of Mr. .Martin, who has dealt with 
the problems of thousands of Service 
Men. ibis book deals very carefully with 
the essential stages in the preparation 
for qualifying as a Service Man. 

Here arc the chapters; The Small In- 
dependent Service Man; Advanced t'oin- 
menlal A spats; The Radio Set; Semi- 
Technical ('on si derations; Advanced service 
Da i a Kaeh chapter is again subdivided 
lo bring out In minute* detail every point 
Of Importance. 



Book No. 6 
BRINGING ELECTRIC SETS 
UP TO DATE 
With Pentodes, Multi-Mus. Dynamie 
Speakers — Complete Information How to 
Modernize A.C. O.C. and Battery Operated 
Receivers 
By CLIFFORD E. DENTON 
In this country there are ovec ten mil- 
lion electrically operated receivers that 
could lie modernized — by placing In them 
new type lu>>e<, nev* speaker equipment 
and other modern improvements. This 
business of improving old sets can go to 
the experimenters ami .Service Men if 
they vrill quickly jump into action. 

Head in this bnok by Mr. Denton, how 
easily you can modernize any obsolete set, 
and with little additional cost? 

Here are the high light* of Mil* nook: 
Tubes Arailalde for Replacements: Klee- 
trifylng Hatter} Receivers; I'sc of the 
New 2' and <i-Voli Tubes; Operating Sets 
n-illi Singh Control; Conversion of A.C. 
sets into H.C and n r. into A .C. : Re- 
placing Output Tubes with Higher OMPot 
Tubes; Improving Old Supers; Lofiin- 
White Amplifiers; Adabters and Their 
Use. 



Book No. 7 
RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C. W. PALMER 
It often becomes necessary for experi- 
menters and Service Men to call Upon 
their memory for some short cut or radio 
wrinkle that will solve a pniblem quickly. 
In business, "short cuts'* mean time and 
money saved, and lo the Service Man 
■"lime saved" means money earned. 

This book is a compilation of important 
radio kinks and wrinkles and discusses 
only such items as are constantly used 
loitny. 

Here are some of the more important 
chapters: Introduction; Servicing Short- 
rnis; Testing Equipment and Meters; 
Vacuum Tubes and Circuits: Volume- 
enntrol Methods: Amp briers and Phono- 
fcrahh Kcnroducers ; Power Supply Kquln- 
ruf nt : Colls and Tuning Circuits; Short 
Waves; JLoud Speakers; Tools and Ac- 
cessories. 



Book No. 8 
RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R. D. WASHBURNE 

There has been collected 3 wide variety 
of quest lorn whli h have come Into our 
editorial office* during the past two years, 
and Only those whose answers would 
benefit the majority of men engaged in 
radio have been Incori orated In this amaz- 
ing question and answer bo k. 

The tremendously long list of topics 
better explains the subjects which are 
treated. Here are the titles 

Itadlo Servicing; Receiver Design; 
Homo Recording ; Television; Sound 
Kquirmtent; Short Wave*; Antennas; 
Operating Notes: Test KiiuipmeM I Tube*: 
I' lira -Short- Wave ; l'olice Radio; Repro- 
ducers; Superheterodynes ; Automotive -Sets: 
Power Packs: Automatic and Remote Con- 
trol Devices; AligraliiK Procedure: Photo- 
electricity: Adapters: Measuring Appar- 
atus; Hand-selectors; Converters ; Public 
Address Equipment ; Midget Sets; Oscil- 
lators; lMionograph Pickups. 



Book No. 9 
AUTOMOBILE RADIO AND 
SERVICING 
A Complete Treatise on the Subject Cov- 
ering All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 
Automobile radio* are up and coming, 
and aomeone has to service them properly. 
It therefore behooves you to read this 
lmtiuiucl> important lieu' book on the 
art of Automobile Itadln. 'Hie book is 
concise, and full of iliostrations, photo- 
graphs, diagram! ami hookups. 

Here are only a few of some of tlio 
realty interesting chapters: Introduction: 
Automotive Itadlo Installation*; Complete 
Descriptions of Com menial Automotive 
Receivers ; Servicing Automotive Receiv- 
ers; The Ignition S>stem; General Ser- 
vice Considerations; KtTe.is of Tempera- 
ture on Power Supply; Conclusion. 



GERNSBACK PUBLICATIONS. INC. 96-98 Park Place, New York, N. Y. 

I have circled below tho iiiimlKTs of books in tho RA1>IO-CRaFT UHRARY. which you 
are to send mo, and have deducted 20<£ for nnlerin^ hvo (fi) books or more. 1 have included 
my remittance in full, at the price of 50c each, whou lens than five books are ordered. 
The amount of my remittance is (Stomps, chocks or money orders accepted.) 

Circle numbers wanted: 12 4 5 6 7 8 10 



Xante 
City 



Address 
State 



RC-S32 
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Jijbrary 



This is perhaps the first real 
opportunity that you have ever 
had to build a radio library of 
books that are authentic, right- 
up* to- the- minute and written so 
that they are easily digested and 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 
HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re- 
cordinos, Microphones, Recorders. Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J. SALiBA 

If there is one subject that is fascinating 
tn even- radio man, it is that of Homo 
Recording, of course, this volume in not 
all on "Home** recording, hut the information 
contained tin- rein is important to commercial 
radio men, studio operators, engineers and 
others interested in this phase of radio. 

The art of recording nnd reproducing 
l<ro;idcast selection* is becoming mere im* 
port ant even- clay to radio men, experi* 
menters and Sen ice Men. Kin tipping i la nee 
halls, auditorium*, churches, restaurants and 
homes with public address and amplifiers 
brings many extra dollars and often an 
excellent income. 

In this hook are found such topies as: 
Short History of the Art; Microphones; 
Recording Amplifiers; Cutting Heads; Types 
of R< *e< in Is; Commercial Machines; Adding 
licconlers to Receivers; Studio Layouts; 
Mechanical Kilters for Turntables. 

BIG 
DISCOUNT 
OFFERED 

In order to make It j»o«sihle for e\eryonr to buy 
tliexe Ihn*9. the fitly (.~>flj cents price has been 
nude uniform for nil volume*. Von can hay Hiese 
honk:* xepamtrly. I»ut you should take advantage 
of our .-.ptM-ial offer 

When Five (5) Books 
or More Are Ordered 

Deduct 20% 
from Your Remittance 

Simply fill In the oui<on below, and mail U to 
u» together with your remlttsnce. Checks, stamps 
or money orders accepted. 

All Books Uniform 

The hook* in the- new RADIO* 
CKAFT LI 1 1 It A It V are all 
strictly up-to-date. and. 
written hy men wlio 
know their subjects 
Tlie volumes are all 
uniform size, ft x 9 
inches, and contain on 
an a\ era up of 50 to 1 L»<J 
illu*Uatlom. Kacb hi M >k 
if printed on tine hook 
patK»r. and no excuse 
Ipti been spared to make 
1' an outstanding \ahlr, 
for lis editorial cumVnts 
a* well as from the 
iiu-ihanlcat stand* 
point. 



ELECTRIC CODE 

(Continued from pfif/c 11 G) 

always <lig into the insulation with n linger 
nail to determine tlio life in ruhher covered 
wiro. 

t.'.t LOU'Ki: \ NSf'lt A NTK IlAVKtf, All insur- 
nnee organizations are merely pools wherein 
the supposedly unlucky few who have suffered 
reverses, are compensated for their losses hy 
I In* fortunate many. Thus one tire loss is 
paid for out of the premiums paid hy tunny 
who have not had tire hisses. If ninny tires 
ornir. more money must he paid in hy those 
who have not had any iires. meaning higher 
in sura nee rates. If each householder did his 
hit to prevent tires, nil lire insurance rates 
on this type of insurnnee would go down. An* 
other thing to hear in mind is that insiininee 
companies do not have inexhaustible pots of 
gold to ladle ollt to their policy holders, as 
seems to he the popular conception, All dam- 
ages collected hy a householder from the in- 
surnnee company for loss caused by a fire or 
otherwise must eome from the poekets ol his 
friends and lieiglilml's since the rales for the 
same risks for the same types of residences 
differ in various localities, due entirely to the 
poor risk and the freipieitcy with which tires 
occur. In sura nee rates are the force most 
electrical authorities use to compel removal 
of violations when peaceful requests have 
failed. lty reclassifying a risk, as anything 
insured is known, into a grade where more 
losses occur, rates are douhled and tripled. 
For example, n building Insured for KIiiu.ihmi. 
and paying a rate of 1 i& per cent or $l,."VUi>., 
will have it's rate doubled percent or 
even 4 Vj percent rates are sometimes charged. 
Thus the cost of insurance is raised from 
Si. ."►on. to .<;;,<Hin. a year nt :i percent or 
$4.r»tm. at 4»ti percent. The difference between 
these sums would pay for a lot of electrical 
wiring. 

doubtless, radio Service Men who will give 
the stihject some study, can find many other 
reasons to advance against the tin turn I objec- 
tion of the householder to any change, ahso* 
lately not vital to the playing of his radio. 
Figures on reinspecthui are available and elec- 
trical contractors throughout the country are 
seeking legislation to provide enough inspectors 
so that every electrical installation may he 
inspected and reported upon every two years. 
The most common defense of unapproved wir- 
ing: *• Everybody 's doing It." does not seem 
to impress insurnnee authorities or magistrates 
as an adequate explanation of why the law 
is being violated. 

For the Service Man operating in a section 
where a license is not required, or where a 
Service Man has made contact with an idee* 
r lira I contractor who will tile for him and 
obtain the necessary certificates, we will take 
up the various approved methods of obtaining 
electrical connections for appliances, in the 
following section, 




SKINDERVIKEN 

Transmitter- Microphone- 
Amplifier Units 




f fa*, 



A FKW USES FOR THESE UNITS 




m 

AMPLlVSmON'- 




VtMlC* -AMPLIFIER- 



/mi 

-TALKING LIQM7- 




-RA0 0 A MPLIF IER** 




'hALWH PHONE AMPLIFlCfl- 



Hey, Service Man. how would you like to own 
a little side show like this? 



HUNDREDS OF USES FOR THE 
EXPERIMENTER : 

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 
DETECT0PH0NE TELEPHONE AMPLIFIER 

STETHOSCOPE L0UO SPEAKER AMPLIFIER 

MICRUPHONE CRYSTAL SET AMPLIFIER 

HOME RECORDING OUTFITS 

WE PAY $5.00 IN GASH 

for every new use developed for this unit 
and accepted and published by us. 



One Unit 95c; Two for $1.75 
12-PAGE INSTRUCTION BOOKLET 

containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 



EVERY AMATEUR SH0ULO HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HI8 LABORATORY 

SEND NO MONEY 

When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

PRESS GUILD. Inc., RC 8-3$ 

16 Murray St., New York. N. Y. 

Please mall me at one*, as many of the following Items 
as I have Indicated. 

. . . .Sklnderrlken Transmitter T f nlts at 93c. for 1: $1.75 
for 2: $2.50 for 3: $3.20 for 4. 
When delivered I will pay the postman the coat of th* 
Items specified plus postage. 

Address 

I»U State 
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where the thousands 

of Short Wave fans get their valuable 

information — quickly I 




now to Build 

AND 

Operate 

AhortWavc 

7° RECOVERS 

f 

h 




It. ML ISMCD BY 



MOLT 
WAVE 
CGAfT 



•a PARK PCACe 
NEW YORK 



Hl'H 



SHORT WAVE CRAFT 
96*98 Park Plaee. New York City. 

I enclose herewith fifty ( I i-enti for iihkb 
idease wnt\ me a i-*n»y "if >'»«r lM «» k How 

TO IH'IMl AXI» tll'KKATK SHUKT WaVK 
HKCK1VKK8. (Semi money order, check. casH. 
or new U. S. Stamps. KeKbler letter If it 
contains currency or hbiups. ) 

Nam© J 

Address 

City ami State 



THE greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most up- 
to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY— AND REPEAT IT— THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex- 
pense has been spared to make this the outstanding 
volume of its kind. The book measures 7V£ x 10 ins. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 



We know that if you are at all interested in short 
waves you will not with 10 do without this book. i It 
is a most important and timely new radio publication. 
76 Pages — 250 Illustrations — Stiff Paper Covers 



NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 



<L\SSiFIEI> AH YE it TISEMEXTS 

Advertisements in this section are inserted at the cost of ten cents per word for each 
insertion-name, initials ami address each count as one word. Cash should accompany a 
classified advertisements unless placed by a recognized advert ising agency. No less than 
ten words ;ire accepted. Advertising for the September 1W2 issue should be received not later 



than July 9th. 



BUSINESS OPPORTUNITIES 



ATTENTION: Distributors. Dealers. Salesmen- 
Make money selling nationally known Hoover 
Range Oil Burners; retails at $» to $39; your 
special price $12.50. (order sample). Write Hoover 
Oil Burner Co., 1497 Main St., Bridgeport. Conn. 



INVENTORS 



PATENT YOCR INVENTION: Send for FREE 
book. "How to Obtain a Patent." and "Record 
of Invention" blank. Consult us about how to 
protect your ideas. Victor J. Evans & Co.. 62011 
Victor Bldg., Washingt on. 1>. C. 

MISCELLANEOUS 



"IF You want to make new Iriends by mail, 
or go into business. We publish mailing lists of 



all" descriptions. Write for 
Box 100. A B. Fremont. Ohio. 



fre< 



information. 



RADIO INSTRUCTION 



LEARN Radio, television and talking pictures 
in Canada. Day. evening and home study classes. 
Eree scholarship and trip to Toronto, all ex- 
penses paid. Booklet on request. Radio College 
of Canada. 310 Yonge St.. Toronto. 



RADIO 



fll'ARANTEED "Pocket Radio." $2.00. Catalogue, 
10c. Neil Tasker. Shamokin. Pennsylvania. 



(J CAR ANTE EI) MICROPHONE REPAIRS— Any 
make or model— 24 hour service. Stretched dia- 
phragm double button repairs. $7.50. Others 
$3.00. Single button repairs, $1.50. Write for 
1932 Catalog with diagrams. Cniversal Micro- 
phone Co., Ltd.. Ingle wood, Calif. 

MAKE Simple Crystal Radio. "MELOM1TE" 
Crystal with instructions. 25c. New "Melody 
King" crystal radio. $1.00. Complete with phone, 
aerial. $2.75. Mclomite Co.. /7K/ 
Kansas City. Mo. 



Fair mount, 



TRANSFORMERS REWOUND, varnished, baked, 
guaranteed, reasonable cost. SPEAKER REPAIR. 
IN*;, magnetic $2.00.$2.50; dynamic, voice coils, 
fields, etc.. reasonable charges. Clark Bros. Radio 
Co.. Albia, Iowa. 

RADIO Service Men Attention— Power transform- 
ers rewound or rebuilt to your requirements. 
Meyke Radio Service, 2624 Margaretta, Maple, 
wood. Mo. 




$5 



AAA WILL BE PAID TO 
>,UUU ANYONE 



WHO 

PROVES THAT THIS IS 

not the aelual photo of myself 
shoulnic my fiiiieru pnysliiue 
Xml hmv the ltn«* Sysiem ha* 
Inereased my own helRbt to 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
0 lui-bcs in a few weeksl 
| No ApplUnees— No Drug*— No Dieting. ROSS 
I SYSTEM NEVER FAILS. Fee Ten Uollars Com- 
pleto Pnnvlnrlnic Testimony and rarllriitars « 
rent 'stamp "Allow time for rvlurn malls arrow 
th. Atl.ntle " T "ALCOLM ROSS, H «9ht Bptcl.list 
Scarborough. England. (P. O. Box 15). 




BACK ISSUES 

of Radio-Craft can be had at the 
price of 25c each. Address 

RADIO-CRAFT 
98 Park Place New York, N. Y. 




Aide ii Mfg. Company 
Alumaweld Company 
Amperite Corporation . 



116 
11.' 
1 1 



C 

Cable Radio Tube Corporation.. Inside front cover 

Chemical Institute of N. Y 120 

Clarostat Mfg. Company II!) 

Classified Section . .. 124 

Coast. to Coast Radio Corp 117 

Coyne Klectrical School 65 

Crosley Radio Corporation 100 

D 
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Drake Hotel 12<> 

E 

Elect rad, Inc 116 
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Hotel Flanders 126 

G 

(lernsback Corporation, S 125 

Cold Seal Mfg. Company 114 

Crant Radio Laboratories 116 

Crenpark Company 125, 127 
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Hanitnarlund Mfg. Company 126 

Hoodwin Company, ("has 112 
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International Resistance Company 108, 119 

J 

J M P Mfg. Company 116 

L 

L & L Electric Company 121 

Lincoln Radio Corporation ...... .Inside back cover 

M 

Merriam & Co.. I i. & C . 114 

Midwest Radio Co Titration 107 

Hotel Montclair 126 

My Own Radio, Inc. 110 

N 

National Electric Tool Company 112, 116 

National Radio Institute 67 



Plymouth Radio Device Company. 121 

Poly met Mfg. Company 110 

Popular Hook Corporation 121, 124 

Press (mild. Inc 119, 123 



R 

Radio Trailing Company \2S 

Radolek Company . 121 

Radio Training Assoc. of America 116 

Readrite Meter Works 115 

Ross. Malcom 124 

Russian Village 126 

Shallcross Mfg. Co 117 

Supreme Instruments Corp Ill 

Sylko Microphone Co 110 

Sun Radio Company 108 



Triad Mfg. Company 



......Back cover 



Universal Microphone Company 



.... 116 



(While every precaution is taken to insure 
n ecu nicy > wi i cannot guarantiee against the pos- 
sibility of an occasional change or omission in 
the preparation of this index.) 
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Headquarters 

FOR 

Materials and Parts 
FOR 

Building 

TREASURE 
LOCATORS 

Radio, Audio, Ground Potential 
measurements, Hughes Induction 
Balances and other types; Oscil- 
lators and amplifying systems in- 
cluded. 

We can supply all materials 
needed for building and operating 
of any of the recognized treasure 
finders. 

With this apparatus you can 
locate buried treasures, metal war 
relics, mineral deposits, subter- 
ranean water veins, buried gas and 
water pipes, and lost objects, tools 
and treasures sunken in water, etc. 

Write for pamphlet giving history 
and theory on this interesting sub- 
ject. Twelve different circuits are 
described and explained. List of 
parts and prices included. (Price 
of pamphlet 10c.) 

Mail Coupon TODAY! 

i -j 

G REN PARK COMPANY I>ept. | 

245 Greenwich St., New York, N. Y. 

Enclose*] find 1 0r» for wliich kindly send me I 
pamphlet on Treasure Finders. 

I 



Name 
Address 
State .. 



A SET ANALYZER 

i continual frtnti p«i*/r 9.'S) 

twei-ii ii m Hid tfiid mid mthorir of seroen-^rid 
tuln's ; No. Ml is 'ViM\i!0\\" and is the snme 
us No. 11! I »u t Using the oO-vidt scale; No. 14 
is •■r-K-.'lOOV/' meaning the :;oo-volt seale is 
eonneeted bi'twwn phlie and rjjthode: No. 15 
is •T-KiMMAV ntid is the same as No. 14 using 
the OOU-vott seale: No. Hi is "P-ISM-V mean- 
ing the l:Mun. range is in series with the 
plate cireuit. No. 17 is •T-Ko-.MA." and is the 
same as No. HI using the UO-nm. seale: No. IN 
is •■IMUO-JIA." and is tin* same as No. Hi and 
17 using the lUO-mn seale; No. HI is "tMUO- 
MA." meaning the llNi-tun. seale is in series 
with the grid circuit: No. 'J» is M 1 , <S-K:!0V." 
inclining the voltmeter is hetwecn the **pen- 
tode grid" and cathode of an U.K. ••pentode 
tuhe." This "pentode grid" is the one on the 
side of the base of an U.K. pentode tuhe. The 
.'Jo-volt scale is use<l. The "l*" in this case 
should not he confused with the "V" position 
on other positions of the switch which refer 
to plate connections. No. 1!1 is "Output" and 
the range covered is determined by the external 
connection to the output jacks. These are 
marked — Low — Med. and High. This scale is 
used as a visual indicator of resonance in con- 
nect ion with an oscillator. Directions for the 
use of this scale wilt he given later. No. 
is not marked and represents the "nit" posi- 
tion of the IM\ meter. 

A.C. Selector Switch 

The A.i\ meter is controlled by the smaller 
selector switch to the left. It has seven po- 
sitions. Two of these are marked "off." 
< 'minting from tin* top. No. 1 is the "off" po- 
sition. No. '2 is marked 1 1-1 1 1 -4 V meaning the 
A.(\ voltmeter is connected across I he filament 
circuit using the 4 -volt scale. No. :i is 11-11 1- 
SV meaning the N-volt scale is connected across 
the filament circuit. No. 4 is the other "off" 
position ami this "off" position separates the 
low-voltage scales from the high. No. ."► is "F- 
MKOOW" and means the SOD- volt scale is con- 
nected from plate to ti lament. This refers to 
rcctllier tubes and measures directly the A.C 
voltage applied to one plate of an 'SO ree- 
tilier or to the plate of an '*1 rectifier. No. <> 
is ••<■-! I -snow* and measures the A.*', voltage 
applied to the second plate of the 'so recti tier. 
No. 7 is marked and connects the current range 
of the A.C. meter to the proper small Jueks 
at the rear of the panel. 

Automatic Switch for Tube Tests 

The small selector switch to the right is for 
testing tubes. It is automatic and springs 
hack into the "off" position when released. 
All but rectifier tubes are tested with this 
switch. As the recti tier does not have a grid. 
Mich a test is not needed for it. 

To test all other tubes, first record the nor- 
mal plate current, if the tube is one of the 
screen-grid types such as the '22. "24, "»."i, T»l, 
"17. or ':iN, push down on the selector switch 
and a second plate current reading should he 
obtained. If the tuhe under test is nn ordinary 
three -element type, or '47 type, turn the switch 
hi tin' "up" position to get the second plate- 
cnrreiit reading. This change in plate current 
determines the condition of the tube. In most 
cases the greater the difference In the two 
plate current readings, the better the tube. 

It Is not possible to jjive any delinite values 
to determine the condition of tubes. Receivers 
apply different voltages to tubes and there- 
fore different current values will be recorded. 
However, after a little practice in testing good 
ami bad tubes by this method, otic can soon 
learn to tell when a tube is defective. When 
testing a detector, it is best to move the tube 
to another socket as in the detector stage a 
high bias is present which limits the plate 
current to a small value. 



LEAD-IN STRIPS 



When servicing a receiver which is noisy, has 
Intermittent reception or no reception at all. 
tost the lead-In strip to be certain that the 
window, especially in the summer, has not 
broken through the insulation and ruined the 
st rip. 



Would Not Part 
Withltfor'1001 

YET ALL HE PAID 
WAS $3.98 



Dear Sjr ; 

After receiving your nczv second 
edition Radio Encyclopedia, and 
looking through it t 1 find that it ii 
one of the most valuable hooks J 
have ever laid my hands on, and / 
would not part with it for one hun- 
dred dollars, if I could not replace it. 

Thanking you for giving me this 
opportunity of securing this valu- 
able book, I remain, 

Ralph Tomilson 
Myrtle Station, 
Ontario, Canada. 



What the New Second Edition Radio 
Encyclopedia Circs You 

It che* you an explanation of e\ery word lOetl 
In radio. These explanation* — or, rallicr. defini- 
tions — ;ire not brief outline Information like thoae 
of an ordinary dictionary, but thejr give In fullest 
detail, ami at considerable lenjitb. the meaning 
and application of every word, phrase, general and 
spcclul term u>ed In the srlenre at radio. They 
are written in plain, everyday English, easily 
understood by anyone. 

Prarllmily excry dcfinltl n In the book Is illus- 
trated hy drawings, phoiogrn Mis. diagrams, or 
charts. All you need to do In to look up as you 
would In a di<llonar>. the word it phrase almut 
\\ldrh >t>u sire .seeking informal ton. Furthermore, 
each page Is key -Indexed, for greater convenience 
and speed in locating any definition. All the Sub- 
ject-Matter Is Arranged in Alphabetical Order. 

This greatly enlarged Second Kdltlon lladto En- 
cycloiK'dla Is an al>>ohite necessity to even one in* 
t crested in iladlo. It answers all radio questions, 
increases your knowledge and saves your time. It 
rovers e\ery known radio problem, and Is a gold- 
mine of practical information for every radio man. 

2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 




8. GERNSBACK CORPORATION, 
98 Park Place. New York. N. Y„ 

Send me one copy of the new Second Edition 
S. <tem Oiark'.- Kadio Knr.w loped in. I em ime here- 
with f.1.9M. cheek or money order preferred. 
(Foreign and t'aitada. add 35e extra for postage; 
Money refunded in full If not satisfactory. 



Name 

Address 

City State. 



RADIO-CRAFT for AUGUST, 1932 



125 



WWW. 



The Hotels on this page are 

Hotel Directory of the Radio Trade f^T 00 ^ by the * ad j° Trade * 

* Make them your Headquarters. 




■I 



:- 



THE HOTEL 

MONTCLAIR 

LEXINGTON AVE., 49th to 50th STS. 
NEW YORK 

Directly Opposite the Waldorf-Astoria 

800 ROOMS 

Every Room With Bath 
From $3.00 per day 

Attractive Rates by the Month 

A RADIO IN EVERY ROOM 

Short walking distance from 
Grand Central Terminal 
and B. & 0. Motor Coach 
Station. Ten minutes by taxi 
from Pennsylvania Station. 



American Home Cooking Served 
in a Notable Restaurant 



OSCAR W. RICHARDS, Manager 




This Summer Enjoy Your Chicago Business Trips 

A stay at The Drake adds pleasure to business. Overlooking Lake 
Michigan, your business days . . . and nights will be spent in resort-like 
comfort. Restful ly quiet . . . convenient to all loop business . . . 
theatres, and with beaches, bridle path and beautiful Lincoln Park, 
close at hand. Rooms are light and airy 
. . . pleasantly comfortable. Without 
extra cost, extra accommodations are made 
available to the guest for large or small 
conferences. Room rates begin at $4 
per day. 



THE 



DRAKE 

HOTEL, CHICAGO 

Under Black rt one Management 



AN ADDRESS OF DISTINCTION" ||| 



A HOMEY HOTEL IN THE 
HEART OF NEW YORK 

THE 
NEW 
FLANDERS 

133 W. 47th Street through 
to 48th Street 

One of the Finest Hotels in 
Times Square 

Single Rooms with Adjacent 

Bath $1.50 and up 

Single Rooms with Bath . 2.00 and up 
Double Rooms with Bath. 3.00 and up 
Suite— 2, 3, 4 People 5.00 

Special Weekly Rates 

FRED W. BIZEL, Resident Manager 



% "The Gathering Place 
of 



❖ Cosmopolitan New Yorkers" 

I The RUSSIAN VILLAGE 

| 100 West 57th Street 

t New York City 

*> Dining, Dancing, Russian and Gypsy 

a Entertainment. 



* LUNCH — TEA — DINNER ❖ 

v •> 

•> No cover charge at any time. 

% Broadcasting WOR Circle 7-9434 $ 



THE SENkATlONAL- 

HOLLYWOOD 

^r>- REtYAUR ANT 

B'WAY. at 48 - ST. N.VC 

ant/ /f /jl 
« NEW REVUE 

I* r e s «* n t h 
tlie jrreat- 
e*t cabaret entertainment 
the world ban ever ween. 
I J road way *» Heat Dinner 
$1.50 $1.75 $2.00 
AFTER 
THKATKE 
Popular I" r !<■ e*. 



NTG 



/ mportant 
^^nnouncemen 



On pages 122 and 123 
of this issue will be 
found a very import- 
ant announcement 
telling of the Radio- 
Guft Library, Be 
sure to turn to these 
pages now* and learn 
of the ten new and in- 
teresting books which 
are being published. 
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$100,000 Speaker Sale! 

Included I in this tremendous speaker sale are the products manufactured by feading speaker makers. Every speaker is brand 
new and shipped .n or.ginal factory sealed cartons. They are sold far below their regular list price because they were bough* 
in exceedingly large quantities and our purch ase price permits us to give ydu the benefit of low cost. 

LOFTIN-WHITE AMPLIFIER (Licensed) 




amplifiers 

Meal for 
work. 
!2l, 1-213, 



LoFTIX-WHIT 
modernist i<- linish. 
or publie address 
245 Model uses 1- 
1-2S0 

250 Model uses 1-221, l-2:>0, 
I-2S1 



247 Single l'entode Amplifier _ 
217 rush-pull Pentode Am- 
plifier . .. 



in striking 
phonograph 

$12.50 
$15-95 
$14-95 
$19-95 



JENSEN 



A.C.— D.8 
Dry Rectifier 

AC.— D.7 Jr. 
Audit Tube 
ttect. 

A.C.— D.15 
Concert Jr. 
Tube Ucct .... 

D. 9— 2500 OHM 
IXC. 

Field 

n. 7— 2500 OHM 

i). a 

Field 

D.15— Midget 
2500 OHMS ... 





ROLA SPEAKERS 



Model K. Midget A.C. using 

2S0 Rect 

D. C. Models Model F 
2500 ohm P.P. Output Trans. 
1000 ohm P.P. output Trans. 
2500 (dim Single Pentode. 
2500 ohm Push Pull 238. 
1000 ohm Single 238. 

1S00 ohm Single Pentode 300 
for lii;is. 



$8.50 
$4-25 

Each 
Model 

ohm Tap 



BALDWIN 

A. C. using 280 
Tube Rect. ~ 

D. C. 2500 , _ 
O H M— 110 %t A QC 

Volts — 

D. C 2500 OHM— 110 
Volts Field * 4* A AA 
Less Stand ~ ^l|«VU 

D. C. 2500 O H M— 110 
Volts Field Less ^-J 
Output Trans. yJ^J 





OXFORD 

A. C. Models 

14" Audit us- 
ing 2S0 Rect 
12" Coneert 
natnic 2S0 Rect 
9" Midget Dy- 
namic 280 Rect 
D. C. Models 
14" 5000 OHM 
Field 

11" 2500 OHM 

Field 

0" 2500 OHM 

Field 

All 9" Midgets are sup* 
plied with Hum balancer 



$10.95 
$8.50 

$7.50 

$8.95 
$4.95 
$3.49 



Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Batance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 



UTAH "TREASURE CHEST" 

Magnetic Speaker 

This beautiful \v .1 Inut 
speaker, in three-tone ef- 
fect, makes a handsome 
deeorntive speaker for any 
radio set. Tone qualities 
are excellent— cover raises 
and lowers to give various 
degrees n f loudness desir- 
able for the room. The 
"Treasure Chest" contains 
a I'TAII Magnetic Speaker 
unit. The chest itself meas- 
ures only ltfVfcxIl VfcxDVfc". 




VOIR 
PKK'K 



$2-95 




NEW PRIME ELECTRIC MOTOR 

For 110 Volt A. C. 
50 to 60 Cycles 

A sturdy, powerful compact 
heavy duty induction type pho- 
nograph motor. Absolutely 
free from commutator brush- 
es. It will not set up any dis- 
turbances. Equipped w i t h 
Jarge bearing surfaces to pro- 
vide adequate support and 
insure long life. 

prick $4*95 



R.C.A. & VICTOR 

Victor A.C. Audit 

Model with <y |f 

Tube ^J,X«*ry 

Victor n.c. Cfi fttf 

Audit 2500 Ohm yw«73 
Victor |>.C. Audit 2.">00 

Dhms 

L,ess output . >7^5 

A.C. * With $12*50 

tube rect V * 
I>.C. S000 ohm <C CO 
300 V. Field . ?30^ 
D.C. S000 ohm 300 V. 

output $4*50 

D.C. 800 ohm 110 V. 
Field 12 _ 



$7.50 




Alt latest type RCA speakers 



R.C.A. VICTOR HAND 
MICROPHONE 

This microphone is furnished with the 
latest model Radiola 86 Home recording? 
Super- Heterodyne Receiver and amplifier. 
Do not confuse this microphone with the 
"toy" type as it can be used for many pro- 
fessional and commercial uses. It is a 
single button "mike" with a gun metal 
finish. It's total length is 6%" and has 
as standard equipment a four foot cord. 

YOUR PRICE 




$2.95 



PENTODE 
ADAPTER 

I This Pentode Adap- 
] ter permits the in- 
Jsertion of a type 
1 247 Pentode Power 
Tube in place of the 
type 245 tube. Sim- 
ply remove 245 tube, 
and insert the Adapter, and 
plug in the 247. *)f\ 
OUR NET PRICE 



FARRAND INDUC- 
TOR DYNAMICS 



Used on A.C., 
D.C and Bat- 
tery Sets with 
Equal Results. 



$5.95 

12" 

$«.95 




GRENPARK CO.. Dept. RC, 245 Greenwich Street, New York, N. Y. 



www. 



AUGUST SPECIALS ! ! 



E VICHY month wc list on this p.tsre certain 8T*A it ir it«'ina. which are 
NOT LISTED IN UUK CATALOG. The*' it re all spuria Is ot which 
(he quantities on hand aw not suilicient to catalog them. Once ««M out, 
no more c<m be had. First couiv, I'nst served. Save ymtfsclf ilinappuint- 
mi'iu \ty ordering NOW. 



mitOi't'iNfi. The lowest prices arc rijrht on tills pnse. \o one 
under aril* uh. \W Hie«M any price on ANY XRW Mercluimiiae. Order 
diiwl from this \mw ,m<l save money. HH»% satisfaction on overy tran 
sac! ion. Take advantage of these special ufters. OHDKK NOW, TODAY. 



IMPROVED READRITE MODEL 700 ANALYZER 



EIGHT METER SCALES AVAILABLE 

The "Model 700" Is an rxlremely 
compact device. The outside dimen- 
sions of the tarrying case are only 
10% by 7*4 by 2% inches. The an- 
al* ;tcr contains a IXC. voltmeter, an 
voltmeter mill a mllliammeiei The 
D.C. voltmeter has three rang**: 
iu r.Q: o to 200; mul 0 to 600 volts. 
The A.C voltmeter has also three- 
ranges: 0 to 10; 0 to 140; an«t 0 to 
00 volt*. The milliammeter lias two 
rnnr.es; one for 20- mill, reading ami 
the other for lOO-mlll. This variety of 
rnnnes makes it possible to test every 
conceivable radio circuit; hfeh voltage 
secondaries of jwwer transformers, 
current drain of all radio tubes, in- 
ng the high power 250 and 210 
tubes, etc. 

CONVENIENT SELECTOR SWITCH 

The Instrument Is equipped with a 
slv uodthni bipolar selcctnr switch; 
by mean* of which readings may he 
h la hied of "C" volts. "C" volts 
reversed, "K" volts. "K" volts re- 
read, plate vollace. and sereen-erhl 
\olia.e. A 4^-volt battery is supplied 
with the analyzer, to provide "C" 
Mas. for grid tests, continuity testa, 
etc. 

TESTS PENTODES— "M ULTI -M US" 

"57's and '58 s — and '80 RECTtElERS 

There arc two markets on the panel of 
the analyzer, »»ne for four-prong tuhes 
ami the other for live -prong tubes. 

here- is a "grid -test" push-button. 
Pin jacks are available fi>r the indl- 
hlual use of all meters, externally, 
n every ranye. There Is a screen- 
grid Pin lack, and there ure lw IB 
jacks for connecting the external hat- 
tery. A two-way toggle switch control! 
i u It for cither regular c r_pc"todc tubc. 

RA A Y U TOU 
HANI) "MIKE** 
D< -d-med e»- 

1* dally tor 
home record - 

lllg Slid |HT- 

s o n a I en- 
tertainment, 
KiMiuircs but 
a 22Vfe vii It 1 
ha i Tery 
to i»W rat* 
Easily con- 
nected to any 
radio or am- 
plltler In a 

few minutes. Respond* 
indiscriminately to all 
M^cech and music fre- 
quencies. 8ohl complete 
with 6 ft. rahle Ship- 



Tests Latest Type '57 and 
ti-Preng Tubes 



T>8 




Both plates of the '80- 
type re»tlrier may be 
testetl by use of a spe- 
cial adapter furnished. 
Charts ate provided for 
measuring resistances 
«nd capacities. 



"MEGA DYNE" ONE-TUBE PENTODE 
LOUDSPEAKER RECEIVER KIT 

In the J runt part of our catalog — get your FKKK copy 



shin 



•there is prt denied 
on the construction 




the testing cir- 



Model 710 Analyzer. 
Your Price 



We take pleasure In 
offering with the pur- 
chase of each analyzer 
— ABSOLUTELY FREE 
OF CHARGE the lat- 
est radio publication to 
coiue off the press, 
' Radio Set Analyzers"' 
Contains detailed de- 
scriptions, photographs 
and circuit diagrams of 
all commercial set an- 
alyzers and testers. — 
A Real Book. 

The Analyzer is furn- 
ished complete with test 
leads, connecting cables, 
Hurves* I tfc-volt bat- 
tery, several battery 
leads. T?V to t'X adap- 
ter. '«« rectifier, adap- 
ter and resistance and 
capacity charts. Sldp- 
idng weight. S ibs. 
List Price $35.00, $14 7Q 



thuruurhly Illustrated discus 
and operation of the JIKO- 
AliYNR Unelver 
by Hugo «!erns- 
hark, editor. This 
ingenious circuit 
was originally de- 
scribed in t h q 
July issue of tin 
ItA I >Ur CRAFT 
i Magazine. Fit KB 

- *lin\ rotiy of w h I e h 
kW>'?>"~) will l>e given with 
f^Zs2%^ each purchase. 

T>ds receiver is 
fmleiii one of the 
most outstanding 

development* hi the radio inihistry. It Is the first real 
one*tuh« receiver which will actually oixrrate a loud- 
speaker. Thousands of experimenters and ratllo fans will 
want to hullil this remarkable receiver. Pol their con- 
venience, we pave cumpilcd a complete list, of pans re- 
quired for Its const met ion These parts are of the highest, 
quality ; t iic t are exactly as specllled by the author. The 
following parts comprise the complete kit. 
1 It. M.S. Klxid Crystal Detector: 1 fl-olim Filament 
Rheostat: 1 "circuit tuner for used with a .0005 nif. 
tuninu comleuser; 1 Na-ald type 181 t'Y "-promt socket; 
I l lamina rlntul type M 1,-23 Variable Condenser: 2 sots 
i>f Cinch iloidde binding po«s; 1 Polymet ."002.** mf. 
fixed comlenser; 1 X-l. Varloilenser; I I'olymet .00025 
mf. tlxed condenser, or 1 I'olymei .OOOa inf. fixed ion- 
dettser (NOTE: Only one of the latter |wo condenser* is 
actually employed in the circuit >: .'i Fnhnesim-k hln.llrn; 
posts: 1 25-ft. roll of hook-up wire; 2 black Kakelito 
114" knolis ; 1 Kurz-Kascli vernier dial with 0 to 10«> 
scab* reai litig clockwise; 1 type '38 pentode tube, ' Triad ' 
or "Speed"; 1 Rakehtc Panel already drilled with all 
holes, me 7 x 10 x 3/16 Inch; 1 hardware, assortment!. 
The wooden ha*c is not included, _ $10 25 



No. 2545— Meqadyne Receiver Kit. Your Price* 




Range 18 to 200 mo- 
tors. Employs low rur- 
icnt drain 230 tube. 
Requires but i/45 volt 
■ It" hattery, 2 No. 6 




★ METALLIZED PIGTAIL ItESISTORS AT ROCK BOTTOM PRICES 



dryeells and earphones we lght 2 Ibs. 



to Operate. 
No. 1666— S.W. r OP 
Set Your Price D -^ J 




No. 1614— Converter. 
Your Pri« 



NO.SP9064. RCA- Victor 
Hand ''Mike." O 7C 
Your Price, . . 



A.C. SUPERHET 
S.W.CONVERTER 

Converts any I >roa il- 
ea st receiver Into a 
fnl I hedged surierbel 
S.W. Kjcidver. Hange 
20 to 115 meters. K« - 
ipilres no ping - In 
roils. Mas built-in 
filament transformer 
fur 110 votts 60 cycles 
A.C Employs 3 227 
tuhes. Single dial 
control, instructions 
included, Shipping 
wf. 8 lbs. 



NOW $7.50 



A very fortunate purchase 
enahlesi us to otter these 
tine resistors at nrii es which 
surprise even ourselves 
Prices more than three times 
lmver (Iran In nut own •■eta 
log. Resistors are guaran- 
teed to maintain their ohm 
age under even adverse op 
eratkte cnnditluns. Tlie re- 
sistance element Is based on 
the famous metallized prin- 
ciple which has proven Its 
su|>eriorlfy wherever accur- 
acy and uniformity ure para- 
mount reonlsltes. The special 
ceramic easing «if these re- 



\ alues 
Clearly 
Marked 
on Each 
Unit 



No. SP2226. Metal- 
Hied Resistors. NOW 

YOUR 

PRICE 
12 tor 60c. EACH 



6c 



slstors is of sturdy construc- 
tion and affords maximum 
heat dissipation. A feel ure 
of these resistors Is their 
innlded eiid-cm>s. tapered so 
they can he mounted in all 
standard resistor mounts. 1'y 
means of their Pigtails, they 
may also be Sohlenil In any 
convenient ]Hisltion. Availa- 
ble in the foltowingsi7.es nil 
rated at one watt: 300. CO. 
oon. H.000, 10.000. 12.000. 
350.000. Act fast to take 
advantage of this olTct . as 
the lupply Is limited. Sold 
only in lots of six or more. 



AUTOMATIC 
BLOW TOUCH 




^ELECTRIC CLOCK 




Naval observatory time 
right from your light 
snrk.a! No spring to 
w 1 n d. no hatterlrs. 
Never out of order. 
For 110 voltfi 1-0 cycle 
A.C. operation only. 



No. 1680— Clock 
Your . 
Price 




]?REE 




100 New Hnnk-Ups. Etc 
I00O Illustrations. 



RADIO AND SHORT WAVE TREATISE 

The new and enlarged Summer edition 
of our Radio ami Short W«ve Treatise, 
No. 9ft. has jnst ciime off the press — 
100 sotid pages of useful Information, 
radio items, diagrams and illustrations. 
Positively the k'reatt st honk in print-- 
NOT JUST ANOTHER CATALOG. Con- 
tains a In re editorial section with val- 
uable Information not found anywhere 
else. Considerable space is devoted to a 
TREATISE ON SHORT WAVES for 
hntli beginners and regular "hams.*' 
Among the new technical infnnnatlnn 
listed ure the following: Modernizing old 
radio sets — repairing speakers and head- 
sets — making supersets out of old sets — 
data on constructing two-volt battery 
and automobile receivers — circuit of the 
famous Gemsback Megadyne One-Tube 
Loudspeaker Set — short wave coil wind- 
inq data— -discussion on S.W. adapters, 
converters and receivers, etc.. etc. 

WRITE TODAY. Enclose 4 cent* 
for postage. Treatise sent by re- 
turn mail. 



intensily n v e r 
Fahr. Ih-uulres 
no moil t b -h lowing. >-'n- 
tircly automatic. Used 
for heavy duty solder- 
ing. 11 1 11 m f 1 hi 1 snider- 
big. metal tempering, 
etc. Shir. wt. 1 lb. 
No. K 1 006— Torch. 
Your 
Price 



$0.60 



*8MF. 
ELECTRO I YTIC 
CONDENSERS 



'These guaranteed 
I units will i>erfornf 

miracles In elim- 
1 ins ling object ion - 

A. < hum from 

V I and tiller 

circuits. Easily 
I mount rd through 

use of bayonet. 

socket. Shipping 

i\ eight 1 lb. 



No. SP 9054. Condenser 

$0.49 




Measures 5"x6 , 4 w xfi*4 



MICROPHONE & 
PRE- AMPLIFIER 
OUTFIT 

Excellently suited for 
1* work, inter -com- 
m tut leaf ion systems, etc. 
Comprise* sensithe «ln- 
rle button microphone, 
microphone coupling 
transformer a nd battery. 
cnt-utT switch, gain con 
trol ami output tenoin 
ids. Put up in ne«t black 
crackle - Mulshed metal 
case, e«iul|)petl with von- 
vcnirtti carrying handle 
Will correctly match the 



,1 J m \T iA niV Qf Practically «"1 type am pit- 
tui> hailty connected to t ),«. bmiitirast re-virer 
for home recording. Ship. wt. 10 lbs. 



■ Ship. 
No. 1654— Pre- Amplifier. 
Your Price 



$1.00 



Hiaraus irum 110\Olt 00 
cycle A.C. line. 9" high 
by 9V wide by 7V4" 
deep. Ship. WW l'J 

No. 1506— Speaker 

$7.45 



Price 



RADIO MIRROR 
PENLIGHT 



A clever device ft>r look- 
ing around corners or 
other inaccessible spots 
on the radio chassis. 
Comprises pen flash- 
light and magnifying 
mirror. Complete vrlth 
battery and bulb. 



No. 1695— Penllqht. 

I"" $0.85 

Price ^ 



NEW PENTODE 
ADAPTER 

A new ami 
simple device 
for replacing 
ttie old *ir* 
type pmrcr 
tube wltii the. 
latest si 1 per - 
power pen* 
tude. lU mnre 
the '4!-.. In- I 
«Tt .ulapter in vacated 
socket and then place 
u pentode tube In the 
socket of tlie adai.ter. 
(Jives fiildeil life and 
power to old recchera 
and amplifiers. Ship- 
ping weight >4 lb- 
No. 1873. Adapter. £ r 
Your Price.. OJC 




SPKEI) "295" 
TRIPLE-TWIN TUBE 




$8.25 



A real mlcrophunc of 
sin h- huttmi type. Ex- 
tremely senwtire. K\- 
cellent fnr I'.A. work, 
etc. Standard resists nee 
of 100 ohms. Responds 
tip to 2500 cycles. Ship. 
UL 1 lb. 

No. 1655— Mike. 

$2.25 



A real dynamic sneaker 
with surprising volume 
anil tone. orerall, 
4*4" diaphragm. SU111I- 
aril 2.100 ohm field coil. 
Output transformer to 
match nil type output 
tubes. Wt. 5 Ibs. 
N 0 . 1549— Speaker. 
Your 
Price 



$2.50 




Equivalent to 
one 2:«7 de 
lector and one 
SI& E* o w • 
tube, ("wiijili 
tutes a two 
siagi dl reel- 
cniitded am 
hlltier In li 
self. Flhi 
nient. 2 A.C 
2M v. ; plnte 
voltage 250. 
und) storied output, 
wt. 12 oz. 



No. S699. Tube. 
Your Price 



$1.85 



WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN 13.00. 

If C. O. D. shipment is deaired, pleaae remit 20% 
remittance, which muat accompany all order*. 

If full cash accompanies order, deduct 2*/« discount. 
8end money order — certified check — U. S. etampa. 



Radio Trading Co. 
23 West Broadway 
New York, N. Y. 



ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you w ish goods shipped by parcel poat, he 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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TUBE CHARACTERISTICS AT A GLANCE 



By C. H. W. NASON 




-I 1 1 1 > * 1 I ' 1 1 ! 1 

3 4 5 6 7 8 9 tO 15 20 30 40 50 

AMPLIFICATION FACTOR (^ju) 



100 150 200 1P00 



Fig. 1. A self -perpetuating nomograph for determining tube characteristics. 



RECENTLY, in Europe, a graphic chart 
has been developed which represents di- 
rectly the characteristics of the vaccuum 
tube. It is based on the theorem of Ceva 
which states, briefly, that if lines be drawn 
through the apices of a triangle so as to 
pass through a point within the triangle, the 
sides will be divided by the lines into seg- 
ments having a definite relation between 
one and the other. Conversely, if the lo- 
cation of a given point within the triangle 
is known, the relative length of the lines 
into which the sides of the triangle will be 
divided may be predetermined. 

As shown in Fig. 1, a line drawn from 
an apex through an index number to a side 
of the graduated triangle will indicate am- 
plification factor, u; plate resistance, Rp; 
and mutual conductance, Gm. 

The tube reference numbers used in Fig. 
1 are as follows: 1, WD-ll, 12; 2, '12A; 3, 
•20: 4, '71A; 5, '99; 6, '00A; 7, '01A; 8, '10; 
9, '24; 10, '26; 11, '27; 12, *30; 13, '31; 14, 
'32; 15, '33; 16, '35; 17, '36; 18, 87; 19, '38; 
20 '40: 21, '46; 22, »47; 23, »50; 24, 852; 
25, 865; 26, 211; 27, 841; 28, 845; 29, LA; 
30, Wunderlich; 31, 44; 32, 56; 33, 57; 34, 
58; 35, 46 (Class A). 

The chart is self -perpetuating, since when 
a new tube is released it is only necessary 
to draw lines through the apices or corners 
of the triangle, cutting the points on the 
sides at the designated characteristics. These 
lines will meet at a point which may be 
marked for future reference as the locus 
of intersection for that particular tube. 

Other data on tubes and other equipment 
may be plotted in this manner; and tech- 
nicians may be interested to make a num- 
ber of such nomographs for handy refer- 
ence. 

If these are accurately prepared, and uni- 
formly arranged, they may be submitted to 
Radio Craft for publication at space rates. 
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A CONTINUITY. AND OHMMETER 



ONE of the most useful devices in making 
tests is a continuity meter; in other 
words, a voltmeter with a battery in series. 
However, in addition to straight continuity 
tests, it is often desirable to know the 
resistance of certain portions of the circuit. 
Volt-ohmmeters, on the market, depend 




Fig. 1. Continuity-Ohm meter Connections. 



By JOHN C. BANK 

for their accuracy on "the voltage of the bat- 
tery being exactly the value to which the 
meter is calibrated. In the factory-made 
types they are equipped with a "regulator," 
consisting of a magnetic shunt (a piece of 
iron), which is moved in front of the poles 
of the instrument magnet by a screw, to 
compensate for changes in the reading as 
the buttery voltage changes. 

This method is not practical for one who 
wishes to construct his own ohmmeter, so 
we will show how one can be made with a 
regulator for voltage variations. 

The best and least expensive meter to 
select is h 1. ma. milliammeter such as a 
Jewell Pattern 88, or a Weston Model 301.. 
Connect in accordance with Fig. 1A. Resis- 
tor Rl is a 200-ohm rheostat; R2, an 
Electrad Truvolt type B-35 unit, 3,500 ohms. 
All of this equipment will mount nicely in 
a box measuring 8x4x2 inches deep. 

To find the value of an unknown resis- 
tance from the reading of the meter, consult 
column Dma., Table I, below: 



TABLK I 



Hx. 


Dmii. 


Rx. 


Dma. 


Bx. 


Dmt. 


0 


1.000 


1.600 


.687 


10.000 


.260 


loo 


.872 


1.800 


.f>60 


12.000 


.226 


200 


.946 


2.000 


.63? 


14.000 


.200 


300 


.921 


2.500 


.583 


16.000 


.180 


400 


.898 


3.000 


.538 


18.000 


.163 


500 


.875 


3.500 


.500 


20.000 


.143 


600 


.852 


4.000 


.467 


25.000 


.123 


700 


.832 


4.500 


.438 


30.000 


.104 


800 


.814 


5.000 


.412 


40.000 


.080 


900 


.796 


6.000 


.368 


50.000 


.065 


1.000 


.778 


7.000 


.333 


75,000 


.045 


1.200 


.743 


8.000 


.305 


100.000 


.034 


1.400 


713 


9,000 


2H1 







A better way, however, is to mark the 
points on the scale. To do this, remove the 
cover from the meter ana; mark the values 
along the top arc of the scale with a very 
fine pen and india ink. Put figures, over 
the cardinal points, starting with zero, 1,000 
2,000, 6,000, 10,000, 20,000, 30,000, 50,000 
and 100,000. Since these run into a large 
number of figures it is necessary to use 1, 



2, 5, 10, etc., and to multiply the reading by 
1,000. Note that the cardinal points are 
positions on the ohm scale where the value 
of the divisions change. For example, from 
0 to 1,000 we have ten divisions. This means 
that each mark is 100 ohms. From 1,000 
to 2 000 we have five divisions, or 200 ohms 
per division. Thus, by consulting the num- 
bered points we know where to look for a 
change in value. 

Although the range of this instrument !s from 
about 100 to 100,000 ohms, it may be necessary to 
increase the scope to include values above and 
below. 

To extend the lower end of the range, below 100 
ohms, add an "off-on" switch to the circuit so that 
shunting resistor R4 may be cut in and out. 
around the meter itself, as shown in Fig. IB ; 
use an Electrad type B-.06 resistor, 5 ohms, which 
has a sliding contact that can be adjusted and 
then clamped in position. Also, add resistor R3. 
Of 350 ohms: its value is conveniently reached by 
connecting in series an Electrad type B-3 resistor 
of 300 ohms and a type B-.6 unit of 50 ohms. 

To calibrate, short the two posts for the 100,000 
ohm range and set the pointer on the top mark 
by means of the regulator. The shunt must be 
disconnected. When this setting is made, cut In 
the shunt and vary it until the pointer is at 0.1, 
which is one-tenth of the full-scale deflection. 
Check back by opening the shunt and note 
whether the pointer is* at full scale When this 
calibration is complete and the test leads are con- 
nected to the common post and the one through 
resistor R3, the meter will read one-tenth the 
values on the scale. This will erf&ble us to read 
down to at least 10 ohms. 

To increase the range above 100,000 ohms we 
must add another resistor, R5, of 36,000 ohms ; its 
value is conveniently checked by connecting in 
series an Electrad type B-300 resistor of 30.000 
ohms and a type B-50 unit of 5,000 ohms. 

To make the circuit complete, an additional 
battery of 31.5 volts must be placed in series 
externally, as shown in Fig. lC. To use this 
combination. Bhort the test leads and set to full 
scale by means of the regulator. Open the test 
points, connect in the unknown resistance, read 
the deflection and multiply by 10. This gives a 
scale up to 1.000,000 ohms. 
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H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept. C2-8H 
500 S. Paulina Street 

CHICAGO, ILL 
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CABLE RADIO TUBE CORP. 
230-242 North 9th Street 

BROOKLYN, NEW YORK 
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LINCOLN RADIO CORPORATION 
Dept. RC-8 
329 So. Wood Street 

CHICAGO, ILL 



:POST CARD= 



PLACE 
STAMP 
HERE 



J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 
Dept. 2HXX 

WASHINGTON, D 



A 



LINCOLN RADIO CORPORATION 
Dept. RC-8, 329 So. Wood Street 
Chicago, III. 

P)ea«e send literature to 



Name 



Address 



City State 



Dept. 2HXX 

Dear Mr. Smith: I want to take advantage of your Special Offer. 
Send me your two books, "Trouble Shooting In D.C., A.C. and Bat- 
tery Sets" and "Rich Rewards in Radio." I understand this request 
does not obligate me. 



Name 



Address 



City 



State "M 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. C2-SH, Chicago, IIL 

Dear Mr. Lewis: — Send roe your Big Free Radio Book, and all oe- 
tails of your Special Offer. 



Name 



Address 



City State 



CABLE RADIO TUBE CORP. 
230-242 North 9th Street 
Brooklyn, N. Y. 

Gentlemen : Please send m* current bulletins, without charge or 
obligation on the items checked: 

□ SPEED Radio Tubes □ SPEED Foto-Lectrie Tubes 

□ SPEED Television Tubes □ SPEED Triple-Twin Group 



Name 



Address 
City 



State 



IJou can now have ^right in your own home 

RECORD BREAKING 
PERFORMANCE 



You can equal 
the records of world 

famous Lincoln 

owners whose sen- 
sational reports of 
International recep- 
tion are published 
the world over — 




LINCOLN DE LUXE SW 33 



A New Receiver which has Revolutionized Radio Reception! 

Just Weigh these Few Performance Facts Carefully. 

• • • 

THE OLD WAY THE NEW WAY 

1. 70% of the Short Wave Stations have been missed by the 1. Visual meter tuning accurately registers even the weakest carrier 
average tuner due to interfering noise and sharpness of tuning. waves, many of which are impossible to hear. Meter permits pre- 

2. When distance was desired it was necessary to advance volume cision tuning and accurately measures comparative signal strength, 
control, which raised noise level, often drowning out the signal. 2. Volume control does not affect sensitivity. Distance may be 

3. Short wave Nations fade completely out and then build up to tuned at low volume, eliminating noise. 

heavy volume. 3. All stations, regardless of distance, are received with auto- 

4. When volume was reduced, sensitivity dropped; when volume matically controlled volume held at constant level. 

was increased, lack of handling power caused distortion. 4. When volume is reduced, sensitivity automatically rises. When 

5 The register of musical frequencies was limited in the old volume is advanced, handling power automatically increases, mak- 

style detector circuit. in K distortion impossible. 

5. Push-pull Twin-Grid detector circuit allows passage ot greatly 

• • • enlarged range of musical frequencies perfectly conveyed through 

IN BRINGING OUT the new Lincoln DeLuxe SW-33, I believe we have double push-pull audio system, 

advanced far ahead of the commonly known radio today. Personally I ha"e # # • 
been a continued DX lover for many years, and I simply could not be 

satisfied with the limitations of the present known receiver. In the SW-33. I ll/DITC JIT ^\ Kl C 

am Retting the biggest kick of my lift- out of performance I have never known VV K I I t fK I U ll V t 

before. A few days ago I tuned in G^SW, Chelmsford, England just to see 

how great an umiistoned volume I could get. Every word of the broadcast f 0r complete information on performance facts on the new DeLuxe SW-33. 

cou.d he he.„d ,00 f« -r h~ Hon,, .h r « llg K ,n open .nd j^-M ^k^^jrfgj* L-j-to 

"Big Hen" was heard a block away. Pontoise, France, in the afternoon, and speaker Operation on each. This one log is not a collection of foreign 

E\0 Madrid in the evening, were just the same. I can promise you a stations received by several thousand individuals collectively, but instead 

great 'treat with this great receiver, » represents only what one. of many, Lincoln owners has done >n just an 

great treat w.tn tn.s great ^ ^ HOLLISTER, President. average location m h.s spare time. 

LINCOLN RADIO CORPORATION 
Dept. RC-8, 329 S. Wood St., Chicago, III. 

Please send literature to 
Name 

City State 
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There are no "ifs, and* or buts" about thin offer 
We want more dealers and servicemen to realize the 
advantage of selling CERTIFIED TRIAD TUBES 
Fill in the coupon — atfach your check for #25.00 
(*ft0 worth of CERTIFIED TRIADS, list priee, less 
atiach a ©opj* of your business eanj 
terhfad. You irt* your in iKluoton 
of tul-es und the clock AH- 
ILI'TELY FREE. 



Limited 

Introductory 
Offer 




THIS LARGE GUAR- 
ANTEED HAMMOND 
SYNCHRONOUS 
ELECTRIC WALL 
CLOCK 



or 

SERVICEME 

CERTIFIED TRIAD TUBES are the result 
of many years experience. All the guess- 
work has heen eliminated. They are designed, 
manufactured and tested by the most modern 
machinery. They are produced by skilled oper- 
ators. No better tubes can be bought. 

A complete study of the proper method of met 
chandising tubes, in order to protect the seller 
as well as the buyer has resulted in the adop- 
tion of an entirely new form of distribution. 
The CERTIFIED TRIAD SBRVICEMAN is 
the key stone. You can become one of 
the agents, who are taking a handsome 
profit from these tubes, by tilling in 
the coupon. The whole interesting 
story will come to you by return 
mail. 

If you are selected to 
represent TRIAD, we will 
protect your territory 
for you. Every Tom, 
Dick and Harry will 
not be competing 
with you. 



SELLS AT 



$ 



18.00 



BUT GIVEN ABSO- 
LUTELY FREE 



This is i reduced fac- 
simile of the Triad 
Radio Tube Cert. iticut ion 
Coupon, which is Willed in 
the box with tul*» to whirh 
it, refers. 




Remarkable 
Purchase 
Enables 

TRIAD 

to give you 

this fine 

Hammond 

Electric 
Clock 



TO DEALERS AND 
SERVICEMEN 
with their first $25.00 
($50 list, less 50% dis- 
count) order of 
CERTIFIED TRIAD 
TUBES. 



and 

DEAL 



hven a »rood radio receiver will round like -nottaiiiK at all" if it is equipped with poor tuWs. 
Mout. people realize that the radio tuhe is the heart of their receiver. Ordinary tul.es ran be 
boujrht for a souk, but. you usually pet what yon pay fur. So one erprct* lo >et Cadillac or 
Lincoln service ftimi an Austin. No oiu- look* for custom-made shoe* for three dollars. Those who 
expect the very Lest performance fmm inferior tidies are not logical and thev are sure to he 
disappointed. No form of entertainment is as inexpensive as radio. Isn't it eood tmsmes* to keep 
ii* working at us hest. You can he sure of doinir so. bv insisting on CtiRTlftKI) TKMh TI'HFS 
A line to us will enahle us to send you the CKKTIFIFJ) TUIAI) SKKVICKMAV we have ^elected 
to serve your vicinity. 

The TRIAD Line is complete. It includes all types of standard Tubes as well as Photo- 
Electric Cells and Television Tubes. 

CERTIFIED TRIAD TUBES are licensed by RCA, and are sold at the same list prices. 



I A 1^ WA *UFAC7 
1 Pawtuck 



IING CO. 

R. I. 



money order or 
M In return, I . 
" ** Tl RRS )j«t-d fro 
T iflt amounting 
t am also t< 
HAMMON 
Lt'TKLY i 



Name 
Address 



for *2. r >.tH> is 
the CKKTIKIKP 
etfuhir TKIAh 
50. less 50% dis- 
•ciive tlie $1 *.00 
CLOCK. AUSO- 




City State 

M> letterhead or business card is attached. 
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